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EXECUTIVE SUMMARY

In recent years there has been considerable activity devoted to improving the integration of development and
environmental issues. There are currently numerous initiatives aimed at reducing and minimising the impacts of
anthropogenic activities on the environment. The South Afrnican government is reviewing most of its policies and
approaches to environmental and natural resource management. Protection and management of both the marine
environment and coastal arcas form a key component of the current review process. Several new concepts and
practices are to be introduced — most notable are: imegrated carchment management (ICM) and the related
mtegrated water resource management (IWRM ) integrated pollution control (IPC), and mandatory environmental

impact assessments (E1A ),

Ports and harbours are an important hub of development and commercial activity. However, they have also
established a reputation as being some of the most polluted types of marine environment. It has been recognised
that both land-based activities and marine activities contribute 1o the degradation of port environments. Shipping
activities, port and catchment-based industries. urban and rural runoff, sewage disposal and tourist activities all
contribute to deteriorating water quality conditions within port environments.

South Africa, has seven commercial ports on its coastline, each of which serves an important strategic role for the

export and import of particular commeodities. In particular, the ports of Saldanha, Cape Town, Port Elizabeth, East

London, Durban and Richards Bay are associated with major coastal cities or development arcas. They are also

perceived as being associated with the increasing problem of coastal and marine pollution from land-based sources.

Preliminary investigations in 1996 indicated that there was an absence of water quality information on South

Africa’s ports as well as their adjacent land areas and catchments. This study was, therefore, designed 10:

. review the state of the art on gencral water quality problems in ports and the policies (internationa) and
national) related to their control;

. conduct a review and situational analysis of water quality issues pertinent to South African ports and their
adjoining catchments;

. review the current status of water quality management systems in South Africa’s major harbours and their
associated catchments; and

. identify and highlight areas that require attention, particularly with regard to policies and practices on
research, monitoring and information transfer.

This report is divided into distinet sections, each of which provides information and/or opinions on the status of

the sbove.

Executive Summarny Page vi
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Chapter 2 provides: a comprehensive literature review of the problems and sources of pollutants in harbour
svstems; background information on international programmes to address the management of coastal and marine
resources, an outline of the steps being taken by the South African government to revise management of water
resources and pollution; and an overview of water pollution management in three international ports (London,
Hong Kong and Halifax).

Chapter 3 presents: a description of each of the six major ports and their catchment areas. an outline of the
environmental and water quality problems currently being experienced; an overview of how the systems are
managed in terms of holistic water quality management: a briefoutline of the scientific knowledge on each system;
and a hist of arcas where possible management improvements could be made.

Chapter 4 presents a comparative discussion on the general status of water pollution management for the ports

and their associated catchment systems. South Africa’s major ports have a vanety of water quality problems, many

ol which are caused by land-based sources of pollutants. The older ports of Durban, Cape Town and East London

have a more complex water quality management situation than the younger ports of Saldanha and Richards Bay,

and the older Pont of Port Elizabeth. However, this study has demonstrated that the water quality management

systems currently in place at all of these ports do not conform to those advocated for the implementation of

effective mtegrated catchment management and pollution control. This is evident from a lack of required elements

such as policy, receiving water quality objectives, stewardship, co-ordination and interaction, integrated

development planning, monitoring. information management, public reporting. and scientific research. There are

numerous reasons for this, the most prominent being:

. a low priority being given 1o coastal manine issues;

. alow level of awareness and information at all levels of management in the agencies responsible for water
quality management,

. the absence of any formalised public environmental reporting system;

. the absence of a realistic national research and education programme;

. an unclear definition of the receiving water body in terms of the port viz a viz the adjacent coastal zone,
and

. legisiation and jurisdictional perspectives which do not promote co-operation.

There are several actions required in order to improve the situation on water quality management in ports and their

adjacent land areas. These are:

. a review of the legislation and junisdictional responsibilities of local agencies in order to create an
appropriate agency/body responsible for water quality (and environmental) management.

Executive Summary Page vii
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. the development of appropriate indicators 10 assess the pollution status of each port/catchment system;

. the quantification of water pollutant problems for each port;

. the establishment up of joint monitoring and reporting systems;

. the development of a realistic national and local research programme that focuses on systems:

. the implementation of a national ICM/IWRM and IPC awareness programme for coastal areas which
includes port systems, and

. clarification of the concept or “the receiving water body™ for ports and coastal systems.

The report also contains five Appendices which contain details of the study and the information obtained
from interviews and survey. These include: people who are involved in harbour water quality management
both locally and internationally: a list of research and monitoring projects; a list of databases on water quality
mformation: a copy of the Washington Declaration on pollution from land-based sources; and copies of the
interview ‘questionnaires used in this study.

Executive Summary Page viii
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1L INTRODUCTION

In recent years there has been considerable intermational activity devoted to integrating development and
environmental issucs (World Commussion on Environment and Development 1987, Yeld 1993) These have
generated numerous global programmes, all of which are mmed at reducing and numimusing the impacts of
anthropogenic activitics on the environment. For manne systems the activitics of the United Nations Environment
Programume (UNEP), the International Mantime Organisation (IMO). and the Global Programme for Action for the
Protection of the Manne Environment from Land-based Activities (GPA), are all geared to ensunng sustainable
management and development of manne resources. This 1s beang achieved through a process that has mvolved
collective policy and programme formulation, and implementation of action programmes through jont venture
mtermational treaties South Afinca i1s actively participating in many of these programmes and has both signed and
ratified numerous treaties (Walmsley and Tosen 1994)

As a mantime nation, strategically situated on the world’s major trade routes (Figure 1.1), South Afnca is heavily
reliant on her sea-borne trade to ensure continued economic growth. The country 1s Afnica’s “economic giant™, and
country 15 also strategically placed with respect to other southern Afnican countnies, which rely on imports and
exports routed through thewr southern neighbour To cater for this, South Africa has seven commercial ports along
its coasthine, six of which are associated with major coastal aities or development arcas, and which serve as speaific
strategic import/expon systems for the commercial activities of the sub-continent’s intenor (Figure |.1) The pons
of Saldanha, Cape Town, Port Elizabeth, East London, Durban and Richards Bay represent some of the most modern
ports n the world.

For thousands of vears ports and harbours throughout the world have been the centre of development and commercial
activity. They have also established a reputation as being one of the most polluted types of manne environment
(Windom 1992 ) As coastal systems, on the interface between land and sea. they have tended to be forgotten by both
land and manne-based environmental resource management agencies. It has been recognised that both land-based
activities and manine activities contribute to the degradation of port environments (Cloete 1979, Papar and Brooke
1993). For instance, shipping activities, port and catchment-based industrics, urban and rural runoff, sewage disposal
and tounst activities all contnbute to detenorating conditions withun port environments

Both the range and magnitude of water quality problems expenenced by individual port systems provide a useful
indication of their environmental condition (Paipai and Brooke 1993) It follows that a “healthy port” can be
expected to have mimamal problems whilst a “dirty port™ wall have many. Furthermore, 3 healthy port can be

Chapter 1 Introduction Page |
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expected 10 reflect sound water quality management practices by both port authonities and the agencies responsible
for controlling land-based water pollution

The South Afncan government 15 currently reviewing most of its pohicies and approaches to environmental and
natural resource management (DEAT 1996a. b, DWAF and WRC 1996, DEAT 1997a. b, ¢, d. DWAF 1997)
Marnine and freshwater resources form a key pant of thus review. Several new concepts and practices are 1o be
introduced - most notable are integrated catchment management (ICM) and integrated water resource management
(IWRM), integrated pollution control (IPC), and mandatory environmental impact assessment (EIA) Prelimanary
mvestigations i 1996 indicated that there 1s an absence of water quality information on South Afnica’s ports as well
as thew adjacent land arcas and catchments. It was uncertain as to how water quality management in South Afnica’s
ports relate o the proposed new integrated systems approaches, and how prepared port and local authonties are for
implementation of these approaches. Thus study was, therefore, designed to
. review the current status of water quality management systems in catchments of South Afnca’s major ports,
. wdentify and highlight arcas that require attention, particularly with regard to policies and practices on
research. momtonng and information transfer, and
. to contnibute to the development of practical water pollution management gudelines for the protection of
ports from undue pollution and degradation via catchment sources.

The study was undertaken beanng in mind the impending changes that the South Afncan government 1s proposing
to mplement on the management of the environment, particularky freshwater and manne resources. A desktop study
was conducted in several steps mvolving tasks that progressively built upon cach other to achieve the project 's final
objectives

. A lnterature scarch was used to obtun mformation on typical water quality problems in ports (§ 2.3),
nternational policies and programmes to combat pollution (§ 2 4), South Afncan policies and the
responsible nstitutions (§ 2.5), international case studies (§ 2.6), as well as port and catchment
charactenstics of South Afncan ports (§ 34,35.36,37,38.39)

. A survey was camied out to collect further information on contact people who might be involved in or have
knowledge of water quality management in South African ports and their catchments, literature or rescarch
matenal, research and momitonng projects. and water quality databases (§ 34,35, 36.37,38,39)

. For cach port, interviews were held with representatives from Portnet, the DWAF (regional offices) and the
relevant local authorities Interviews were also held with corporate representatives of central govemment
(Department of Environmental Affawrs and Tounsm - Sca Fishenes Department, Department of Water
Affairs and Forestry) and Portnet The aim of the interviews was to identify the environmental and water
quahity management approaches taken by these organisations (individually and collectively) with regard 10
the holistic water quality of ports and their catchments Additionally, information on the rescarch and

Chapter | Introduction Page 3
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monitoring programmes for cach port and its catchment were obtained The results of the interviews are
given in the sectons dealing with environmental problems. water quality problems: water quality monitoring
and management, scientific knowledge of the system, and improvements Lo the existing situation

. A svothesis of all the mformation obtamed was compiled to wdentify and highhight arcas that roquire
attention. and to provide approaches to future policy development (Chapier 4)

Chapter | Inroduction Page 4
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2. LITERATURE REVIEW OF PORT MANAGEMENT AND WATER QUALITY

21 INTRODUCTION

“Ports earn thetr money from two assets: the water area under thetr control and the adjacent land that they own
It 15 1n the financial mterest of the port not to allow these resources to deteriorate and consequently to decrease
tn value In short, ports should try to improve their environmental conditions. not only 1o achieve a cleaner

environment for the benefit of us all, but also to stay competitive™ (Van der Kluit 1991)

This view 15 fast becoming the accepted view of port authonities throughout the world, and 1s a phulosophy upheld
by the International Association of Ports and Harbours (IAPH 1991). Unfortunately the situation in many ports 1s
complhicated by the nature of cach port and its relationshap to the surrounding catchment arca and coast. the type of
pollutants affecting the port. intemational obligations, and local policy, legislation and governance

Thus review deals with some of the 1ssues surrounding the pollution of port and harbour water bodies. Included in

the review are

. an explanation of the nature of ports and what a port is,

. a description of pollution from land-based sources as the predominant pollution source and water quality
problems in ports and harbours,

. a discussion on international law and policies pertaming to this problem, and a description of the role of
some intermational organisations,

. a discussion of South Afncan institutions mvolved n managing port water quality and the related legislation
and policies, particularly mtegrated catchment management and pollution control, and

. three international case studies, for companson of vanous problems may anse in different types of ports
(estuanne, natural and basin)

22 WHATIS A PORT?

According 10 the Oxford Dictionary, the terms port and harbour are svnonymous and are defined as ™ place of shelter
for shups™, and traditionally this 1s how they have been viewed. However, a port is far more than this For thousands
of years ports have been at the centre of commercial activity. They have served as places where trading of goods has
taken place. where goods are transferred between different forms of transport. where fish are brought ashore and
processed, and where goods are stored They have been the obvious location for the growth and development, not

Chapter 2° Luerature Review of Port Management and Water Quality Page S
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only of transportation and bulk storage operations, but also of heavy industries (Maclean e al 1995) Ports not only
attract industry, but they are often created to serve a particular industry (e.g pulp and paper. coal muning)
Furthermore, as a by-product of the commercial activity surrounding ports, large urban agglomerations ofien result
Thus, ports ulumately become the centre of development of a region, and are vital 1o the economic well-being of
coastal and nvenne states

Ports can be nvenne, estuanne or manne in nature, depending on where they are situated  Estuanne ports are those
that are developed at the mouth of nvers, while manne ports are bwlt on the coast Manne ports can be further
divided into natural ports, where a bay or promontory provides natural protection for ships, and basin ports, whach
are aruficially developed as strategic ports. Estuanne and manne ports fall within the coastal zone, the ambiguous
mterface between the land and the sea. More importantly, manne and estuarine ports are the nadr or final point in
a catchment or drasnage area, and are thus the final recipient of fresh water flowing from that arca Ths 15 especially
s0 of estuanne ports, where all waters from the nver caichment pass through the port. Because South Afnca has no
nvenne ports, this review concentrates on the charactenstcs of the estuanne and manne ports

Ports are prone 10 pollution from both land-based (catchment-based) and manne sources (e g Cloete 1979, Windom
1992, Papar and Brooke 1993) Additsonally, water circulation in ports 1s severely restnicted by the need to cater
for the safety of shups Thus reduces the opportunity for contaminants to be flushed out of ports and into the open
ocean, hence reducing pollution problems. Because of the commercial nature of ports, there is often a concentration
of polluting industnies and development withun thewr catchment areas This increases the chance of pollutants reaching
port water bodies. In essence, ports arc some of the most polluted coastal arcas in the world (Windom 1992) The
pollution problems facing ports and harbours are outhined in Section 2 3

The nature of ports 1s also changing dramatically. Whereas, in the past, they were considered to be industnal arcas,
recently thewr potential as tourist attractions and centres of recreation has been recogmsed This has led 1o a greater
awareness for the nced for “clean” ports and harbours. In cleaning up these systems, the greatest problem faced 1s
the delegation of responsibility, due to the integral nature of ports as an interface between land, sea and freshwater
systems. The response 1o this problem by the intemational community and in South Africa 1s dealt with in Sections
24and 25

2.3 MARINE POLLUTION FROM LAND-BASED SOURCES AND WATER QUALITY PROBLEMS
IN PORTS

The United Nations Joint Group of Experts on Scientific Aspects of Manne Pollution (GESAMP) define marine
pollution as “the introduction by man, directly or indirectly, of substances or encrgy into the marnine environment

Chapter 2 Luterature Review of Port Management and Water Qualsty Page 6
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(including estuancs) resulting in such deletenous effects as harm to hving resources, hazard to human heaith,
hindrance to manne activities, including fishing, impainng the quality for use of sea-water and reduction of
amemities” (Cloete 1979)

Pollution of the manne environment is typically from three sources: atmosphenic transport. marnne operations and
land-based sources (Clocte 1979). Windom (1992) dentifics scven categones of land-based pollution that are
considered 1o have an adverse effect globally They include hitter, sewage, heavy metals, petroleum.
anthropogemically-mobilised sediment. synthetic organic compounds and nutrients (see Figure 2 1) From a South
Afncan perspective Cloete (1979) classifies the major sources of pollution shghtly differently They include
petroleum hydrocarbons, organic waste (¢ g sewage and urban run-off, industnal efflucnts, fish factory effluems),
chlonnated hydrocarbons, toxuc elements, radwoactivity, heat and sediments Most of these forms of pollution affect
port water quality

The mamn pollution problems from catchment and port activitics arc discussed below. A summary of these pollutants
and therr management s given in Table 2.1

2351  POLLUTION FROM CATCHMENT ACTIVITIES

Pollution sources from catchment activities may include industnal effluent, urban runofl, domestic efMuent and
sewage, agncultural runoff and sedimentation (Papar and Brooke 1993) Pollutants resulting from these activities
include: petroleum hydrocarbons, orgamic waste, nutnients, chlonnated hydrocarbons, toxic elements, radioactivity,
heat and sediments (Clocte 1979)

Petroleum hydrocarbons

Sources of petroleum hydrocarbons are oil refinenes, other industnes, domestic discharges and urban and land run-
off. Globally these sources represent about half of the total anthropogenic mput of oil 1o the manne environment,
the effects of which are not well documented (Windom 1992) Little mformation 1s available on the effect of these
substances on port water quality.

Chapter 2 Literature Review of Port Management and Water Quality Page 7
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TABLE 2.1: Pollution sources and management (adapted from Paipa: and Brooke 1993)

TYPE OF METHODS OF PREVENTING METHODS OF
POLLUTANT POLLUTANTS ENTERING Port REMOVING THE
WATERS POLLUTANT

Efforts to climinate human ervor

Provamon of el reception [acilities Sor all
vrasel

Treatment of effieent prior 30 emtening the
nvers

Treatment of effisert prior 10 discharge

Comply with THT ban, teduce frequency of

Reduce chermucals mpat usto port waters

Eforts 1 munimee human srror

Provude adeguate and effectne wolid waste
mapagemnent tvalems 4t the land waler
kerface
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Organic waste

Organic waste enters the manne environment maimnly through sewage outfalls, urban runoff. and industrial and fish
foctory discharge Organic matier decomposes by oxygen-consuming processes in both the water and sediments If
organic waste input 18 higher than the rate of decomposition, oxygen 15 depleted and anacrobic decomposition
follows. resulting i foul odours If this persists, fermentation of orgamc matter will lead 1o methane and sulphide
gas release, which are also foul-smelling and toxic to manne hife (Paipa and Brooke 1993)

Although sewage was often discharged into ports in the past, this 1s no longer common practice Urban runofT is a
greater problem for many ports, but there 1s little information that deals specifically with this problem. except to
recogmise it as such The amount of organic waste i urban runofl may be dependent on aspects such as the
population density of the catchment arca, infrastructure and waste disposal facilities, the extent of informal
settlement, and catchment topography and hvdrology

Much of the pollution of the sca by fish factones, especially those processing pelagic fish, comes from the use of
wet offloading systems for ransferning fish from the boats to the factones in the port arcas (Clocte and OLfY 1976,
Binme and Partners 1983) With thus system, fish are pumped ashore in a scawater medium, and the water returned
10 the sea. When fish i poor condition are offloaded in this manner. senous organic pollution may occur (Cloete and
Olff 1976). In addition, guano from scagulls attracted by fishing activities 1s a major source of organic pollution.
as well as releasing harmful viruses and bactena (Paipai and Brooke 1993)

Nutrients

In almost every part of the world there are signs of increased nutnent discharges (phosphorus. mitrogen and
sulphates) into the manne environment (Windom 1992). It 1s behieved that the increased occurrence of algal blooms
n coastal waters may be related to a hugher nutrient input into manne coastal svstems (Paipar and Brooke 1993)
Algal blooms may be particularly apparent in ports, where little or no circulation takes place

The pnmary sources of nutrient inputs mto ports are atmosphenic discharges and niver runoff Nutnent loads in niver
runofl are likely to have the most immedsate effect on port water quality, Two of the pnmary sources of nutnients
n rivers are domestic effluents and agnicultural runoff. Nutnient loads from agniculture are dependant on the extent
of agnculture in the catchment, the type of agnculture (drvland or imgated). the use of fertilisers, agncultural
pracuces and catchment charactenstics (climate, hvdrology etc ) Other sources of nutnents are mining and industnal
activity, and urban and rural run-off’
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Chlorinated hydrocarbons

Chlonnated hydrocarbons include organochlonde pesticides (DDT, BHC, dieldnn, endnn, aldnn and endosulfan)
used for agncultural pest or public health control (Clocte 1979), and polychionnated biphenyls (PCBs) Agncultural
and rural runoff withun catchments of ports could transport these elements 1o ports, although most of these compound
reach the occan by aenal transport (Clocte 1979). However, according to Windom (1992) there are stll severe
limitations n the contemporary scientific understanding of the sources, fate and effects of these synthetic organic

compounds
Heavy metals

Heavy metals include zinc, copper, lead, un, mercury and cadmium Two of the metals commonly found i port
waters and sediments, which are partcularly harmfial 1o manne life are copper and tun. Rivers contnbute significantly
1o heavy metal pollution of port waters by transporting industnial effluents from inland industnies. The major problem
mn ports is the sccumulation of these clements in the sediments, which may later be dredged. and the heavy metals
released (see section 2 3 2, Henry er @l 1989, Aunll and Thomes 1995)

Sediments

Sediments from nvenne and estuanne mput. coastal and nearshore erosion and engineenng activitics may accumulate
in ports (Clocte 1979) They can be a senous problem, especially in ports that have poor circulation and a hugh
retention time for matenals. Silting of ports s a common phenomenon that creates management problems within the
port, which may have to be dredged  Paspas and Brooke (1993) state that water quality problems caused by dredging
include the release of contamnants into the water body and increased turbidity. Dredging-induced turbidity may
result in the undesirable dispersion of contammnants or nutnents, or the smothenng of manne life as the sediment
resetties. Becsuse of the potential harm caused by dredging. special precautions have been laid down in mtemational
law for the disposal of dredge waste (London Dumping Convention, 1972, see section 2 4.2)

Radioactivity and heat
Radioactivity and heat are not percesved 1o be major pollutants of ports.
232  POLLUTION FROM PORT ACTIVITIES

Pollution from port activitics includes maunly ship- and transport-onented activities, as well as land-based activities
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within the port confines

Operational spillage

One of the major problems faced in ports 15 the threat of operational spillages, which occur from shore-based
mstallations as well as shups. These occur when accidental mushaps take place dunng the cargo handling process
(Van der Klust 1991) Techmical farlure, human error, lack of supervision, lack of commumication and failure 1o
comply with regulations can all lead to aceidental spillage duning loading, discharging and bunkening (Van der Klust
1991) Enforang relevant regulations 15 often difficult due to logistical problems with monstoring of all port

activitics
Port installation and industrial effluents

Another shore-based problem n ports is the discharge of industnal effluents from industries situated within the
yunsdicuon of the port and from port installations (IAPH 1991, Van der Kluit 1991) The nature and the extent of
the pollution depends on the type of industry and discharge regulations (e g permuts) Often the enforcement of
discharge regulations 1s constrained by the lack of techmical knowledge (Van der Klunt 1991), and human and
financial resources for monitonng

Accidental leakage (e g from a petroleum bulk terminal pipeline) may also be a problem that is not casily or
umeously wdentified Seepage into the ground and transportation to the port water body by water runofl may occur.
In areas where potential poliutants are handled. a dramage svstem should be provided to collect polluted storm-water
runoff and transport it 1o a water treatment plant

Waste disposal

Garbage and htter are recognised problems in port arcas. The most problematic form of litter 1s plastic matenal,
whach not only causes acsthetic problems, but also affects manne life (Windom 1992). With the increasing use of

ports as tounst attractions, the problem of litter pollution s likely to increase. unless appropniate litter disposal
amematies are provided within the port

Garbage disposal facilityes are vital in a port if illegal dumping of garbage 15 1o be avoided Depending on the size
of the port, this can be done either by a barge service, or by placing garbage containers on the quays (IAPH 1991,
Van der Klunt 1991). Sewage disposal facilities are also required at every port to avoud illegal dumping of sewage.
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The cleaning of ships” holds or waste from ships” holds may also be a source of pollution, depending on the content
of the hold Waste matenal from holds may require particular attention, depending on the type of transported cargo
and whether the waste 15 likely 1o be harmfud or not (IAPH 1991) In partscular, oily and chemical waste 1s mentioned
by IAPH (1991) as requinng special attention, and reception facilities are required in ports to enable ships to dispose
of these wastes

The above activities all have the potential for accidental pollution n the port. A lack of infrastructure and proper
facilities for waste disposal of these kinds can lead to spillage within the port water bodv. These activities often

require close monstoning and adequate management
Maintenance and repairs

Mantenance and repairs may Iead to pollution due to activities such as panting, scraping, and gnt or water blasting
(IAPH 1991, Van der Klust 1991) Water and gnit used for these activities may be contarmunated and should not be
dumped

Fire-fighting

Both fire, especaally n port areas where large amounts of potentially polluting matenal are stored, and fire-fighting
effluent can kead to contamination of port water (JAPH 1991, Van der Kluit 1991) In particular, the water used for
fire-fighting can become contarmunated and should not be allowed to run into the port

233  PHYSICAL TRANSFER AND TRANSPORT OF POLLUTANTS

Because of the nature of their sources and transport routes, the majonty of contamnants entenng the marine
environment from land-based sources are delivered to the nearshore zone within which many of them are efficiently
trapped and cyeled (Windom 1992) Thus 1s especially so of ports where the normal water circulation and currents
have been severely restncted by infrastructural changes (Van der Klunt 1991).

The transfer of pollutants in the ocean is influenced by many different physical, chemical and biological processes,
the relative importance of each being dependent on the pollutant under consaderation Figure 2 2 gives an indication
of manne pollution transfer processes. All these processes are detailed in Cloete (1979)

The interface transport process that is most relevant to ports 1s one involving the water and sediments. Most
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and setthing out (Clocte 1979) There 1s little knowledge wath regard 1o the water-sediment mterface in ports and how
this wall affect port water quality management, except in terms of dredging
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FIGURE 2.2: Schematic representation of manne pollutant transfer processes (from Cloete 1979)

Transport processes i ports may also mvolve biota (fish, algae, zoobenthos), which can serve as sinks, transformers,
camners and indhcators of manne pollution. Transport processes involving biota include the uptake. metabolism and
release of pollutants, and the role that orgamisms play in transporting pollutants between segments of the marine
environment (Cloete 1979). The efficiency of orgamsms in dealing with pollutants 1s dependant on the organism and
on the pollutant under consideration. For instance petroleum hvdrocarbons tend 10 be readily metabolised, whercas
svathetic organics are not and may accumulate up the food chain

24 INTERNATIONAL POLICIES AND PROGRAMMES TO COMBAT POLLUTION

International environmental law is defined by Devine and Erasmus (1992) as “that part of internanional law which
deals with the conservanion of the environment and with the control of environmentai poliution™ It is a relatively
recent branch of mternational law that has grown out of the need for international, cross-boundary management of
threatened natural resources, and has begun 10 have a significant effect on national and regional management of the
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environment, including the manne environment and manne resources

Intemational law 1s developed through treatics and conventions, customs and the general pnnciple of law, judicial
decismions, and the teachungs of haghly qualified publbicists (Devine and Erasmus 1992) Customary intemational law
15 based on the unwnitten international acceptance of certamn norms and standards. In cases of customary law, the
practice of states 15 based on the convicion that such behaviour 1s required by international law (Devine and Erasmus
1992) Unforunately customary intemational law has not led to sound environmental practices It s, thus, treaties
and conventions that provide the basis for international environmental law, and mternational organisations that
promote their implementation

Of parucular interest when discussing port pollution and water quality management are

. the 1982 United Nations Convention on the Law of the Sea (section 2.4.1),

. IMO conventions dealing with shipping and pollution (section 2 4 2),

. Agenda 21 (section 2 4 3),

. the United Nations Eavironmental Programme (UNEP), (section 24 4), and

. the 1995 Washington Declaration and the Global Programme of Action for the Protection of the Manne
Environment from Land-based Activities (GPA), (section 2 4 5)

South Afncan legislation and policy need to fulfil the country’s obligation to the international community,

represented by the treaties and conventions to whach the country 1s signatory. Once South Afnica 1s panty 1o a treaty,

whether it has been ratufied in parhament or not. the country is bound to uphold the prnciples of the treaty or

convention Once it 1s ratified in parhament, the country 1s obliged to make it parnt of the domestic law. South Afnca

15 signatory 10 the following international conventions and agreements that may affect the management of water

quality in ports.

. Convention on the Prevention of Manne Pollution by Dumping of Wastes and Other Matter (London
Dumping Convention). 1972 (ratified).

. Intemational Convention for the Prevention of Pollution from Shups, 1973, as modified by the Protocol of
1978 relating thereto (MARPOL 73/78), (raufied), and

. the 1982 United Nations Convention on the Law of the Sca (not ratified)

South Africa also upholds the principles of Agenda 21, UNEP and the GPA.

241 THE UNITED NATIONS CONVENTION ON THE LAW OF THE SEA

The law of the sea onganally had its roots i customary laws and traditions. However, customary international law
of the sca has proved inadequate to deal with some modem problems caused by the ever-increasing and sophisticated
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uses of the sea (Field and Glazewski 1992), including deep sea-bed mining, atomuc testing. manne rescarch,
sophisticated fishing, dumping of pollutants, as well as the more traditional uses of navigation and trade The need
for codification of the law of the sea ultimately resulted in the 1982 Umited Nations Convention on the Law of the
Sea (referred 1o as the 1982 LOS Convention), (United Nations 1982) The 1982 LOS Convention was the first 1o
deal with all aspects of the law of the sea, including environmental and conservation considerations 1t thus, has a
special place i the development of contemporary international environmental law .

The 1982 LOS Convenuion “provides the international basis upon which to pursue the proiection of the marine
and coastal environment and its resources” (Umted Navions 1992) Of particular interest s Part X1 of the
Convention. which deals with the protection and preservation of the manne environment. Pollution of the manne
environment from land-based sources. as so ofien occurs in ports and harbours. 1s specifically dealt with i two
artiches. Artacle 207 and Arucle 213

Article 207 (Pollution from land-based sources) states:

e ¢ States shall adopt laws and regulanons to prevemt, reduce and control pollution of the marine
environment from land-based sources, mcluding rivers. estuaries, pipelines and outfall structures, taking
into account internationally agreed rules. standards and recommended practices and procedures
States shall take other measures as may be necessary to prevent, reduce and control such pollution

‘a

States shall endeavour to harmonise thetr policies in this connection at the appropriate regional level

States. acting especially through competent international organisations or diplomatic conference. shall
endeavour to establish global and regronal rules, standards and recommended practices and procedures
to prevent. reduce and control pollution of the marine environment from land-based sources, taking tnto
account characteristic regional features, the economic capacity of developing States and their need for
cconomic development. Such rules. standards and recommended practices and procedures shall be re-

“

examined from time to time as necessary.

3 Laws, regularions, measures, rules. standards and recommended practices and procedures referred to
tn paragraphs 1.2 and 4 shall include those designed 1o mimimise. to the fullest extent possible. the
release of toxic, harmful or noxious substances. especially those which are persistent. into the marine

environment ™

Article 213 (Enforcement with respect to pollution from land-based sources) states:

“States shall enforce thetr laws and regulations adopted in accordance with arnicle 207 and shall adopt laws and
regulations and take other measures necessary to implement applicable international rules and standards
established through competent international organisations or diplomatic conference to prevent, reduce and
control pollution of the marine environment from land-based sources
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Thus, while states have the sovereign nght to exploit their natural resources pursuant to their own environmental
policies. under the terms of the 1982 LOS Convention the enjoyment of such a night 1s linked to the responsibility
1o protect and preserve the manne environment, including coastal arcas such as ports (hitp //www uncp org/uncp
/gpa/pol2a2 htm)

242 THE INTERNATIONAL MARITIME ORGANISATION (IMO) AND IMO CONVENTIONS

The International Mantime Organisation (IMO) was established by the United Nations in 1958, when the 1948
Convention on the Inter-Governmental Mantume Consultative Orgamisation entered mto force. It was established
specifically 1o promote mantume safety, which had been an area of concern since the mud-19th century
(http /Awww 1mo org/introd him) Its first task was the adoption of a new version of the International Convention for
the Safety of Lifc at Sca (SOLAS 1960, and later SOLAS 1974)

Although safety was the IMO's prmary responsibality, the emerging problem of pollution of the manne environment,
especially o1l pollution, needed to be addressed. The IMO introduced a senes of measures designed to prevent
accidents, especially of ships carrving o1l or other hazardous goods, and to muninuse their consequences 1t also
addressed the environmental threat caused by routine operations such as cleaning of the ol cargo tanks and disposal
of engine room wastes (hitp //www imo org/introd him)

IMO conventions dealing with manine pollution include the following

. International Convention for the Prevention of Pollution of the Sea by Oul (OILPOL), 1954 (pre-IMO).

. Convention on the Prevention of Manne Pollution by Dumping of Wastes and Other Matter (London
Dumping Convention), 1972,

. Intemational Convention for the Prevention of Pollution from Shups, 1973, as modified by the Protocol of
1978 relating thercto (MARPOL 73/78),

. International Convention Relating to Intervention on the High Seas in Cases of Oil Pollution Casualtes
(INTERVENTION), 1969, and

. International Convention on Oil Pollution Preparedness, Response and Co-operation (OPRC), 1990

One of the most important of these is MARPOL 73/78, which covers both accidental and operational oil pollution,
and pollution by chemicals, goods i packaged form, sewage and garbage on the open occan and in ports
(http //www imo org/introd htm)._ It 1s the man international convention for the reception of waste from ships in
ports. As well as regulating the type and quantities of waste that ships may discharge into the scas and the
mechansms for descharge, MARPOL 73/78 also stipulates the reception facilitics that should be available in ports
to ofl-load such waste without causing undue delay to ships (Olson 1994). Of particular significance is the 1994
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amendments which make provision for ships to be inspected when in ports of other Parties to the Convention, to
ensure that essential shapboard procedures relating to mantime pollution prevention can be camed out (IMO 1996)

Also important for port environmental and water quality management 15 the London Dumping Convention, which
protubits the dumping of certam hazardous matenals at sea. Dumping has been defined by the Convention as “the
deliberate disposal ar sea of wastes or other maiter from vessels, awrcrafi, platforms or other man-made
structures. as well ax the deliberate disposal of these vessely or platforms™ (IMO 1996) It also includes the
dumpmg of contaminated dredge matenal from ports, which requires a dumping permit. Contracting Parues are
required to designate an authonty to deal with permuts, keep records and momitor the condition of the sea. The eritenia
governing the issue of permuts 1s lmd down i Annex (11 of the Convention, and includes the nature of the waste
matenal, charactenistics of the dumping site and the method of disposal (IMO 1996)

243 Acenpa 2l

Ansing from the United Nations Conference on Environment and Development in Rio (UNCED) in 1992 was the
internationally accepted strategy for sustainable development, Agenda 21 (United Nations 1992). Chapter 17 of
Agenda 21 15 devoted 1o the management of seas and oceans and claborates on the principles of manne conservation
that are provided for i the 1982 LOS Convention (Walmsley 1996)

Although other chapters of Agenda 21 deal with general environmental aspects that would impact on ocean

management, Chapter 17 deals specifically with the protection of the oceans, seas and coastal arcas. Seven major

programme arcas arc identified

. integrated management and sustanable development of coastal and manne arcas, including exclusive
CCONOMIC 70NCS,

. manne environmental protection,

. sustmnable use and conservation of marne living resources of the high seas.

. sustainable use and conservanion of manne living resources under national junsdiction;

. addressing cntical uncertainties for the management of the manne environment and chimate change,

. strengthening international, including regional. co-operation and co-ordimation. and

. sustamnable development of small islands.

Although Agenda 21 concentrates on integrated management and sustamnable development of the manne
environment, all of these seven programme arcas pertain to protection of the manne environment, including ports,
from land-based sources of pollution
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The main weakness of Agenda 21 15 that 1t 15 not legally binding on states, and merely acts as a guideline for
implementation However, at the World Coast Conference in Noordwik in 1993, States agreed to implement the
provisions of Agenda 21 and further develop the provisions i order to make them more operational
(hutp /fwww unep org/uncp/gpa/pol2a htm) Thes would include assisting developing nations financially, with
technology transfer and capacity building

244  THE UNITED NATIONS ENVIRONMENTAL PROGRAMME

The Umited Nations Environmental Programme (UNEP) was imtiated in 1972 following the United Nations
Conference on the Human Environment m Stockbolm One of the pnonty arcas recogmised by UNEP was that of
occans (Gerges 1994) The Ocean and Coastal Arcas Programme was set up under the auspices of the Water
Programme, because of the inscparable hink between manne and freshwater systems

UNEP’s Water Programme aims 1o (http //www unep org/unep/program/natres/water/)

. develop policy-relevant assessments of the state of freshwater and manine resources,

. develop tools and gwdelines for sustamabie management and use of freshwater and coastal resources,

. promote international co-operation 1 the management of nver basins and coastal waters with focus on
control of pollution from land-based sources, and on the special needs of Small Island Developing States
(SIDS), and

. support regional scas conventions and action plans.

UNEP’s Oceans and Coastal Arcas programme 1s supported by many mternational, regional and inter-governmental
orgamsations, as well as several hundred national istitutions (Gerges 1994) Many of its activitics are carmed out
with the co-operation of the Inter-governmental Oceanographic Commussion (10C) of UNESCO within the
framework of the Global Investigation of Pollution i the Manne Environment (GIPME), (Gerges 1994),

The programme constitutes a response (0 Chapter 17 of Agenda 21 and calls for “establishing systematic
observation systems (0 measure marine environmental quality, including cases and effects of marine degradation,
as a basis for management” (Gerges 1994) Whereas previously the emphasis was on contamunation of the open
ocean, UNEP now recognises that the most acute pollution problems anse due 10 land-based pollution, which
constitutes almost 80%% of manne pollution (hitp //www unep org/unep/gpa/gpaover htm) It also recogmises the need
for the establishment of effective institutional arrangements at national, regional and global levels

Through programmes such as the Regional Scas Programme, which promotes manne management on a regional
basis through the signing of regional treaties and protocols, the Oceans and Coastal Programme aims to (Gerges
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1994)

. organise and carry out manne pollution monitoring and research, concentrating on contanunants and
pollutants affectng the quality of the manne and coastal environment. and human health.

. gencrate information on the sources, levels, amounts. trends. effects and fate of manne pollution. so that
preventative measures may be put in place and remedial action taken,

. formulate proposals for technical. admumistrative and legal pollution control and abatement measures and
to assist governments in implementing and evaluating thewr effectivencss, and

. strengthen the capabilities of national mstitutions 1o carry out manne pollution monitoring and research, and
to formulate and apply pollution control and abatement measures

245 Ture GLOBAL PROGRAMME OF ACTION FOR THE PROTECTION OF THE MARINE ENVIRONMENT FROM
LAND-BASED ACTIVITIES

The Global Programme of Action for the Protection of the Manne Environment from Land-based Acuvities (GPA)
was adopted on 3 November 1995 by over 100 governments and the Ewropean Commussion who attended the Inter-
governmental Conference in Washington DC. It was the result of growing concern by the iternational communuty
with regard 1o the effect of land-based activities and pollution on the manne environment.

This concern was reflected in several preceding international conventions and events, such as:

. the regional seas conventions and protocols, which govern 15 Regional Scas Programmes,

. the 1982 United Nations Convention on Law of the Sea,

. the 1985 Montreal Guidelines for the Protection of the Manne Environment Aganst Pollution from Land-
based Sources,

. the 1989 Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and the
Disposal,

. the 1992 Convention on Biological Diversity,

. the 1992 United Nations Framework Convention on Climate Change, and

. the 1992 United Nations Conference on Environment and Development (UNCED) and Agenda 2|

Known as the Washmgton Declaration on Protection of the Marine Environment from Land-based Activities, the
GPA ensures a commitment by signatones o protect and preserve the marine environment from the adverse effects
of land-based activities (see Appendix S for the full text of the 1995 Washington Declaration). It calls upon UNEP,
the World Bank, the United Nations Development Programme (UNDP), the regional development banks, and all
agencies within the United Nations system 1o support and strengthen the regional structures in place for the
protection of the manne environment
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The GPA 15 designed 10 assist states i tabung action individually or jomtly within their respective policies, prniontics
and resources. that will lead to the prevention, reduction, control or elimination of the degradation of the manne
environment, as well a5 10 its recovery from the impacts of land-based activities Ultimately it will contribute to the

conservation and sustamnable use of manne living resources, and 1o the protection of human health

The poals of the GPA are

. identifving the nature and seventy of problems caused by manne pollution. especially the impact on food
secunity, poverty alleviation. public health, ecosvstem health, brological diversity, and economic and social
bencfits and uses;

. assessing the seventy and impacts of contanunants (¢ g sewage, persistent organic pollutants, radioactive
substances, heavy metals, oils, nutrients, sediment mobilisation and litter ),

. asscssing the physical alteration, including habstat modification and destruction | i arcas of concem,

. assessing the sowrces of degradation, including pomnt sources, non-pomnt sources and atmosphenc deposition,

. identifving arcas that are affected or particularly vulnerable.

. establishing priontics for action based on the dentification and assessment of problems,

. setting management objectives for pnionty problems.,

. wdentifyving, evaluating and selecting strategic measures to be taken, and

. setting cnitena for evaluating the effectivencss of strategies

The GPA 15 probably the most important international imtiative affecting pollution of port water bodies and coastal

waters by land-based pollution.

24.6  INTERNATIONAL ASSOCIATION OF PORTS AND HARBOURS

The IAPH 15 an international non-profit, non-governmental orgarusation, mvolving more than 85 countnes around
the world (http //www cyvberplus/~aph/) It has consultative status as a non-governmental orgamisation for five inter-
governmental bodies whose decisions directly or indirectly affect the world port commumty They are:

. the IMO,

. UNEP

. the Economic and Social Councal (ECOSOC),

. the Unuted Nations Conference on Trade and Development (UNCTAD), and

. the Customs Co-operative Council

In order to fulfil its obhgations to the IMO and UNEP, the IAPH has a special Techmcal Commutiee on Port Safety
and the Environment. Its objective 1s to monitor collect, analyse and disserunate information on matters relating 1o
the safety and environmental aspects in ports such as the transport, handling and storage of dangerous substances,
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the prevention or reduction of pollution in ports, and the management of port substances onginating from pon
activities and the shipping of substances through ports (http.//www cvberplus/~iaph/). The Techmcal Commutice
also deals with contingency planming and cnisis management

25 SOUTH AFRICAN POLICIES AND INSTITUTIONS

Natsonal legislation and policy need to provide a framework for governance, as well as reflecting the needs of the
people The overarching legislation i South Africa 1s the new Constitution adopted m 1996 According to Section
24 of the Bills of Rights of the new South Afnican Consutution
“Everyone has the right-
al to an environment that is not harmful to their health or well being, and
b to have the environment protected. for the benefit of present and future gencrations, through reasonable
legislative and other measures thai-
(1) prevent pollution and ecological degradation,
fu) promote conservation, and
fir)  secure ecologically sustainabie development and the use of natural resources while promoting
Justifiable economic and soctal development '
Environmental legslation, particulariy that pertaiming to polhstion. must make sure this is taken into account and that
adequate governance structures are in place

There 1s a wade vanety of South Afncan legislation that pertans directly to manne pollution (see Rabie 1981, Fuggle
and Rabic 1992, Teurlings 1993), including’

. the Merchant Shipping Act 57 of 1951,

. the Water Act 54 of 1956,

. International Health Regulations Act 28 of 1974,

. the Dumping at Sea Control Act 73 of 1980,

. the Manne Traffic Act 2 of 1981,

. the Prevention and Combatting of Pollutron of the Sca by Ol Act 6 of 1981,

. the South Afrncan Transport Services Act 65 of 1981, by legal succession to the South Afncan Transpornt
Services Act 9 of 1989,

. the Seca Fishery Act 12 of 1988,
. the International Convention for the Prevention of Pollution from Ships Act 2 of 1986, and

. the International Convention relating to Intervention on the High Scas in Cases of Oil Pollution Casualuies
Act 64 of 1987
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Although not all of these are specific to port arcas. they still fall within the definition of the “sea” (see the Sea-shore
Act 21 of 1935, the Termtonal Waters Act 87 of 1963, the Dumping at Sea Control Act 73 of 1980 and the Sca
Fishery Act 12 of 198%), and so would fall under these Acts

Of particular nterest 0 ports. as recipicnts of much land-based and port-generated pollution, are the following Acts.

These do not always mention pollution of the manne environment, but regulate many of the sources of pollution that

flows mto port. They include

. the Water Act 54 of 1956,

. the International Health Regulations Act 2% of 1974,

. the Health Act 63 of 1977.

. the South Afncan Transport Services Act 65 of 1981, by legal succession to the South Afncan Transport
Services Act Y of 1989,

. the Environmental Conservation Act 73 of 1989, and

. mumcipal bv-laws dealing with pollution control

The governance structures for the control of pollution of ports are based on these Jaws The four orgamsations or
tvpes of orgamisation responsible for control of the quality of water entening or within South Afnican ports are the
Deparument of Water Affaurs and Forestry (DWAF), the Department of Environmental Affairs and Tounsm (DEAT),
local authonties and Portnet. The role of these bodies and the legislation and policies goverming their actions are
discussed below

251 DEPARTMENT OF ENVIRONMENTAL AFFAIRS AND TOURISM

The DEAT. whase mussion 18 “to ensure the ¢flective provection and sustinnohle wnlisation of the environment
Jor the benefit of evervone, has overall responsibrliny Tor emvronmental conservation in South Afnca. This includes
natural and man-made environments. including ports Environment 1s considered to be a provincial competency under
the Constitution, and as such mamy of the pohicies developed at a national level are implemented at a provincial level.

The activities i the DEAT concerming the protection and conseryation of the environment are largely determined
by the Environmental Conservation Act 73 of 1989 Recent policy development in environmental management,
ntegrated pollution control. and coastal zone management will also have an effect on the role of the DEAT in water
quality management of ports

One of the chuef directorates within the DEAT s that of Sea Fishenes. The man role of Sea Fishenes is 1o manage
and control the manne fishenes research. admumstration and law enforcement in South Africa (DEAT 1997¢). Its
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mandate comes through the Sca Fishery Act 12 of 1988 A new manne fishenes policy, which will influence the role
and mandate of this chief directorate, has recently been developed [t also has the responsibility o admumister the
London Dumping Convention

Environmental Conservation Act 73 of 1989

The Environmental Conservation Act 73 of 1989 aims to “provede for the effective protechon and comtrolled
wtthisanon of the environment” The DEAT 1s responsible for the development of environmental policy under
Section 2 of the Act However, the Minister must consult wath other national government departments and provincial
governments before the policy 1s finalised. Also. the Director-General has the power (and the responsibility ) to
ensure that the policies developed by the Department are implemented by other departments, provincial governments
and local authonties (Section 3)

The DEAT. represented by the Mimuster, has the nght, after consultation with other departments and provincial
government 1o wdentify activities that will have a substantial detnimental effect on the environment (Section 21)
Section 22 specifically prolubits the undertaking of these activities once they have been declared in the Gazette
According to Section 21, these activities may include land use and transformation, water use and disposal,
agnicultural processes, industnial processes. transportation, waste and sewage disposal,, and recreation. Although
the Minister cannot identify these activities at hus sole discretion, but has sole general regulatory powers over
environmental 1ssues (Sections 24, 26, 28)

Although these provisions do not specifically mention the manne enviroament and ports, 1t 1s understood that the
DEAT can mfluence water quality management in ports if the quality of water is such that the manne environment
15 affected detrimentally.

White Paper on Environmental Management Policy

A draft White Paper on Environmental Management Policy was submutted 1o Parliament in June/July 1997, after
a two-and-a-half-year publhic-consultation process (Consultative Natonal Environmental Policy Process,
CONNEPP) The White Paper 1s based on the concept of sustamable development and emphasises the need to
ntegrate environmental management and economuc development. [t has been recogmsed as providing an umbrella
policy for other environmentally-related policies being developed in South Afnca

The White Paper recognises that mdustnal development and economic activity are essential as they provide jobs,
gencrate wealth, cam foreign exchange, pay taxes, provide goods and services and sustain national prosperity and
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cconomic growth (DEAT 1997a) However, cconomic actvity 1s a major sowrce of pollution and waste, and increases
the rate of envronmental degradatson The Green Paper, which preceded the White Paper, states that ~South Africa
has farrly high levels of waste and pollution impacting on air, land and water Waste disposal pracuices are
unsatisfactory. Incflective waste management and poor regulatory controls allow waste producers to externalise

waste management costs on to the environment and socteny” (DEAT 1996a)

The White Paper proposes that the policy should aum to prevent, reduce and control pollution due to all forms of

human activity and in parucular from radioactive, 1oxic and other hazardous substances (DEAT 1997a) Thas could

be achieved through

. setung targets 1o munumise waste generation and pollution at source and to promote cleaner production,

. regulating and monitonng waste production, enforcing waste control measures, and co-ordinating the
admimistration of integrated pollution control and waste management through a single government
department.

. scttng up information on chenucal hazards and toxic releases, and ensunng the introduction of a system to
track the transport of hazardous waste.

. ensuring the protection and proactive management of human health problems related (o the environment in
all forms of human activaty, and

. promoting cleancr production

The new environmental policy also recogmses the need for sustainable resource use and impact management Within

thus goal the Whate Paper states that “the management. development and use of the coastal marine zone must be

integrated and sustainable, and that quannty. quality and reliabiiity of water required 1o mamntain ecological

Junctioning is reserved. so that human use does not compromise the long-term sustainability of aquatic and

associated ecosystems . Both of these statements have imphications for management of port water bodies and thewr

associated catchments

Integrated Pollution Control and Waste Management

The need 1o develop a national holistic policy on integrated pollution control was identified by the DEAT in 1993
(DEAT 1997d) The DEAT wutiated a project (known as the Integrated Pollution Control project. or IPC) n
conjunction with the Departments of Water Affairs and Forestry, Health, Agnculture, and Minerals and Energy
(DEAT 1997d) Imtally the project dealt only with pollution control However, it was realised that waste
management was an itegral pan of this and the scope of the project subsequently grew 1o include waste
management, with the project name changing to Integrated Pollution Control and Waste Management ( IPC&WM).
The IPC&WM project has recently issued a discussion document that will form the basis of a Green Paper on
IPCEWM in 1997 This wall be followed by a White Paper 1o be presented to Parhament (DEAT 1997d)
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Several strategic objectives for the water environment were identified in terms of the development of an IPCE& WM

policy ( IPCEWM 1997)

. pollution of the water resource (recerving environment) cannot be managed in isolation, but requires
mtegrated management of water quantity and water quality aspects,

. the natural aquatic cnvironment s an integral part of the water resource and not just another user No water
user or land user can impose on the water resource 1o the extent that the natural environment s survival and
healthy functiomng 1s compromised,

. basic human need 15 the hughest order water use related to man's activities. Allocation 1o urban, commercial,
industnal and mining use of water must recognise this hicrarchy.

. water resource management and specifically water quality management control must be implemented
(operational and control functions) on a catchment level The catchment 1s the basic management unit from
a water perspective and 1s dictated by the natural way in whach the water cycle operates, and

. the water resource must be protected from pollution, irrespective of the point in the water cvele and must
include surface water, atmosphenc water and groundwater

Future approaches to water pollution control should strengthen the guding principles of the 1PC&WM project,
namely cradle-to-grave management, equity. freedom of information, mtegrated planning and environmental
management, participation. the precautionary pnnciple. the preventive pnnciple, public participation, responsibility
for environmental damage,; stewardship, subsidiary responsibility. sustamnability and waste mummusation (DEAT
1997d)

Three man approaches on how to achieve water pollution control have been identified. They are

. source-based management - controlling waste at source to minimise water pollution,

. impact management - managing the impact on the water environment, and

. remedial action - taking remedial action where unacceptable quality exists in the water environment.

According o IPC&WM (1997), source-based water pollution controf can be sub-divided into pollution prevention
and pollution mimmisation Pollution prevention is the complete cessation of activitics/operations leading 1o
pollution in a particular context. In most cases, it would take place if the speaific pollutant 1s toxic and poses an
unacceptable nsk to the water environment. Pollutson mummisation. on the other hand entails the mumimusation of
pollution at the source or potential source of waste. This approach 1s pro-active rather that reactive, with upfront
involvement in project development ( IPCEWM 1997)

The following activities fall within the ambit of source-based pollution minimisation ( IPCEWM 1997)
. miminusation of the potential to generate waste,
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. mummusation of the generation of waste, and
. responsible handling, transport and storage of wastes once they have been gencrated

Sources of pollution can include pont. semi-point and non-point sources. The miminusation of pollution at non-pont
sources 15 substantially more difficult than at point sources For this reason pollution munimisation has 10 be dealt
with st the facility kevel. where the problem can casily be identified and best management practices implemented (¢ g
the implementation of “clean” technologies) Pollution control st non-point sources requires more subtle and long-
term regulatory mechansms 1f pollution minumisation s to be achieved. In this case such mechanisms as economac
incentives, land-use planning and minimum standards play a more important role ( IPCEWM 1997)

Although pollution prevention and minsmusation s the goal that should be strived for, it 1s likely that some pollution
of the water environment 15 going to occur. Once this has happened. it 1s necessary 1o manage the impact in such 3
wany that the water resource remains fit for sustamable use and that the level of pollution is controlled The underiving
phiosophy of the impact management approach anses from the fact that the natural water environment has a certam
capacity 10 assumlate polluton However, once this capacity s exceeded, severe degradation of the water
covironment occurs. The more severe the degradation, the more himited becomes the water environment's
assimilative capacity and the fitness-for-use of the water resource ( IPCEWM 1997) Impact management must
ensure that the assimilative capacity 15 not exceeded, and 1f it 15, then steps should be taken 1o ensure that an
acceptable water environment is restored, esther through remedial action or through source-based pollution control

Impact management 15 based pnmaniy on the abiity to determine the assimulative capacity of the water resource and
1o establish the acceptability of the impact ( IPCEWM 1997) The definstion of acceptable and unacceptable may
vary depending on the sensitivity of the environment and water user requuirements. In South Afnica the basis of
acceptability 1s the requirements of the natural environment and basic human needs

Additionally, remedial action should be taken of degradation of the natural environment occurs, or if there is a

recogmsed threat 1o human health. Remedial action may take place in the following situations ( IPCEWM 1997)

. if a spill occurs and an immedsate response 15 called for

. if excessive pollution has ocewrred due to hustoncal circumstances (e.g abandoned mines. degraded rural
areas)

. if chronic pollution problems exceed the limit of acceptability. and no other recourse for action 1s open.

Although the principles and strategies of ITPC&WM mav be applied 1o manne systems, for unknown reasons the
project excluded this component. However, the measures taken to mimmise pollution through the IPC&WM policy
will improve the quality of water reaching the sea by regulating land-based activities. It, thus, has indirect relevance
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1o port water quality management

Coastal Management Policy

As mentioned previously, ports fall within the interface between the land and the sea known as the coastal zone The
DEAT s currently developing a pohicy to manage the coastal zone of South Africa and its resources in a holistic and
sustainable manner (Coastal Management Policy Programme brochwre, 1997, Anonymous 1997) The policy
development process, referred 1o as the Coastal Management Policy Programme, s in the imtial stages Four
specialist mvestigations are being undertaken on (L Kruger, Environmental Evaluation Unit, University of Cape
Town. pers comm )

. related mitiatives currently underway

. coastal regions and resources (a strategic assessment ),

. lessons kearned from past expenence, and

. the mstitutronal context and capacity

Ports and thar environmental problems wall have to be taken into account within this policy development process

White Paper on a Marine Fisheries Policy for South Africa

In May 1997 a White Paper on a Manine Fishenies Policy in South Africa was presented to Parliament. The White
Paper recognises the need for continued research into environmental disturbance and pollution i the manne
environment (DEAT 1997¢). Although the Sea Fishery Act 12 of 1988 did not specify pollution monitonng and
research as part of Sca Fishenes' mandate, this has been undertaken in some key arcas. The following arcas of
concern for Sca Fishenies. which affect port water quality management. were mentioned in the Whate Paper

. transport of hazardous substances.

. ouls and other toxins spilt or discharged.

. dumping of dangerous toxic matenials (¢ g dredge waste).

. organic and norgamsc pollutants and other industnal effiuents, and

. stormwater, waste disposal and untreated scwage.

252  DEPARTMENT OF WATER AFFAIRS AND FORESTRY

The DWAF. represented in each province by the regional offices, 1s the pnmary agency responsible for water
resources management in the country, in accordance with the Water Act 54 of 1956 (see section 2.1). The
Department s responsibility includes the management of water quality and its mission in this regard 1s “to ensure
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the finess of South Africa s surface water. ground-waier and coasial marine resources, for water uses and jor
the protection of the natural environment, on a sustainable basis” (DWAF and WRC 1995).

The DWAF has a responsibilsty to ensure that the quality of water n ports 1s adequate for use by the vanous users
(e g for the environment, tourism, recreation, shipping etc.). Thus 1s achieved predominantly through policaes that
control the quality of water entening ports from catchment arcas The main approaches are Integrated Water
Resources Management (which 15 intimately linked with Integrated Catchment Management) and developing
receiving water quality objectives for the port water body (DWAF and WRC 1995, DWAF 1997)

The DWAF, through us Insutute for Water Quality Studies, 15 also responsible for providing development and
suppon services that include programmes 10 assess the quality and health of aquatic systems. evaluate water quality
management strategies, develop water quality guwdehnes. mvesugate pollution incidents, and assess land-use
umpacts

Legslanon and policy affecting the role of the DWAF are discussed below

Water Act 54 of 1956

Although much of the DWAF's focus 1s on the development of freshwater resources, it is also required 10 manage
manne and coastal waters One of the main features of the Act is the power of the Mimster 1o admunister the law and
make regulations pertamning to the water resources of the country. In terms of water pollution control, anvone who
has used water 1s required to punfv that water according 1o standards specified by the Minister in collaboration with
the South Afncan Bureau of Standards (SABS). It must also be discharged back into the environment (stream, water
course or sea, Section 21). The Mmster may only make an exception o the required standards after further
consultation with the SABS

Prevention of water pollution s dealt with i Section 22 of the Act as follows:

“(t)  Anyperson who has control over land on which any thing was or is done which involved or invoives a
substance capable of causing water pollution, whether such substances is a solid. iquid. vapour or gas
or a combination thereof. shall wake such steps as may be prescribed by reguiation under section 26 in
order 1o prevent-
fa) any public or private water on or under that land, including rain water which falls on or flows

ower or penetrates such land, from being polluted by that substance, or if thar water has already
been polluted. from being further polluted by that substance. and
(b) any public or private water on or under any other land, or the sea. from being polluted. or if that
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water has already heen poliuted. from beng further poliuted. by water referred 10 in paragraph
fal which hecame polluted in the circumstances described in that paragraph”
The Muuster and Director-General of the DWAF have full responsibility to ensure that excessive pollution of water
does not occur and that pollution prevention measures are camed out for all forms of pollution (¢ g muming and
ndustnal efMuent. agncultural runofT and domestic effluent) Thus, according to the Water Act. the DWAF s
obliged to prevent both freshwater and manne pollution

The followsng are the mamn arcas of responsibility of the DWAF as imphed or specificd by the Act

. developing the policy framework for water quality management i ports,

. developing a water quality management strategy and plan for South Afnica’s ports,

. rescarch into and evaluation of water quality management strategics,

. monstonng of both the water quantity and quality, and the mantenance of a database contaiung this
mnformation for both public and departmental use,

. the issuing of permits and ensuring their comphance:

. ensunng the prevention of damage to the environment.,

. making regulations regarding pollution control, effluent discharge and water re-use;

. prosecuting anvone knowingly contravenming the pollution regulations and standards of the DWAF,

. appomntment of advisory commitiees, and

. regulating effluent discharges into port catchment arcas and nvers draming into harbours

The water law review process and White Paper on Water Policy

Following a two-vear consultation process, known as the water law review process. a White Paper on Water Policy
was approved by the Cabinet on 30 Apnl 1997 The White Paper outhines the new policy of the South Afncan
Government and will form the basis for the new National Water Bill, which wall be developed through further
consultation (DWAF 1997)

Of specific interest to this progect are the policies outlined in the White Paper that deal with water quality. The state
15 recognised as the custodian of water resources, with the DWAF acting as the pnimary agency responsible for water
resources management. With respect to water quality its mussion 15 “to ensure the fitness of South Africa’s surface
water, groundwater and coastal manne resources, for water uses and for protection of the natural aquatic
environment, on a sustainable basis™ (DWAF and WRC 1995) In particular, the role of receiving water quality
objectives and integrated catchment management are recogmised in the White Paper
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Receiving Water Quality Objectives

According to the DWAF (1991), the fundamental approaches 1o water pollution control that can be apphied include

. Uniform EfMuent Standards approach, whach sims to regulate the discharge of pont sources of pollution
by enforcing comphance with effluent quality standards

. Receving Water Quality Objectives approach, which aims at achieving a desired water quality of the
recerving water body and control of pont and non-pomt sources of pollution 1o mantam the desired quality

. Pollution prevention approach, which aims at preventing the release of hazardous substances having toxsc
properties to any public stream or water body

Until recently the DWAF applied the Uniform Effluent Standards Approach to pollution control General and Special
EfMluent Standards were promulgated regulations. and all industries had to comply with these standards. unless they
were in possession of an exemption permut (Section 2| of the Water Act 54 of 1956), Despite these efforts to control
poliution, the quality of South Afnca’s water resources continued to detenorate

To counter water quality detenoration and to adapt to the social, economuc and political changes taking place in the
country, the DWAF phased out the Uniform Effluent Standard approach i favour of the Receiving Water Quality
Obgectives approach for non-hazardous substances. and the Pollution Prevention approach for hazardous substances
(DWAF 1991)

The Recerving Water Quality Objectives approach focuses on the quality of the water body recerving the effiuent
(such as port water), instead of the quality of the enussions from a source (DWAF and WRC 1995). Thus approach
takes uto account the fact that the water quality requirements of different user groups are not necessanly the same
(DWAF 1995a) Water quality that is fit for one user may not be fit for another Thus, water quality objectives set
for a particular manne environment, subjected to potential impact from development, must be based on water quality
requirements of designated users in that particular arca (DWAF 1995a)

With this approach m mund, the DWAF has developed 2 set of water quality gusdehines for cach major user of both
fresh and manne waters. These act as a 1ol 10 assist decision-makers in defimng water quality objectives for a water
body Water quality gwidelines for the manne environment have been developed by the DWAF for the natural
environment (DWAF 1995a), recreational use (DWAF 1995b), industnal use (DWAF 1995¢) and manculture
(DWAF 1995d)

It 1s thus approach that has been recognised as the most appropnate for South Afnca’s needs i the White Paper, and
that can be implemented for ports.
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Integrated Catchment Management and Integrated Water Resource Management

The White Paper on Water Policy recognises that naturallv-occurnng water can be effectively and efficicntly
managed only within a nver basin or catchment area to account for all aspects of the hvdrological evele (DWAF
1997) Thas complements the DWAF s pobicy of adopting the concept of Integrated Catchment Management (ICM),
and the complementary Integrated Water Resource Management (IWRM), for managing the water resources of the
country, including estuarine and manine resources

In s widest sense. ICM recognuses the need 1o integrate all environmental. economic and social 1ssues withun a
catchment o an overall management phidosophy, process and plan (DWAF and WRC 1996) 1t 1s aimed at deriving
the optimum possibie mux of sustamable benefits for future gencrations, whilst protecting the natural resources and
minimising possible adverse social, econonuc and environmental consequences (DWAF and WRC 1996). Itis a
svstems approach to the management of natural resources. particularly water resources, within the bounds of a
geographical unit based on the catchment arca of a nver system (DWAF and WRC 1996)

Within ICM lies the concept of IWRM. which relies on the recogmition that components of the hvdrological cvele
arc intimately hinked, and each component 1s affected by changes i other components. IWRM 1s restnicted to the
management of the water resources of a catchment area.

ICM compnses three components, all of which need 1o be present for its successful implementation They are

(DWAF and WRC 1996).

. philosophy - ICM provides a philosophy that underpins sound natural resource management, and that is
based on consideration of whole natural svstems,

. process - 1CM provides a process for engaging the community and government people-onented partnership
designed to ackueve better natural resource management at the local catchment level, and which takes into
account the needs and aspirations of the whole community, and

. product - the ICM process should result in a strategy that can be implemented on the ground This 1s a
regronal-scale strategy and management plan that i1s based on a set of development objectives identified

These also apply to the concept of IWRM. as a subset of ICM.

Despite the fact that ICM s a relatively new concept in South Afnica, many of the individual processes and
approaches are widely understood and accepted. However, there has been a definste lack of success in implementation
(Van Zyl 1995, DWAF and WRC 1996), due to an mability to integrate all these processes and functions nto a
coherent whole. The recognised cntical success factors for ICM are (DWAF and WRC 1996)
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. ensunng an mtegrated approach to strategic planming and resource assessment.

. creating the correct institutional arrangements for social and economic optimisation.
. ensunng an active partnership approach, and

. developmg an adaptine management approach

It 15 the successful implementation of ICM and I'WRM that wall ensure that all the pnnciples of the new Water Policy
are upheld. due 10 15 reliance on mtegrated and participative management of the natural resources in a catchment.
It may also be an effective method of ensunng that manne and coastal resources are not degraded through land-based
activities

Although the DWAF has the mandate to undenake and ensure that IWRM occurs. it does not have the capacity or
mandate 1o implement ICM - The successiul implementation of 1CM relies on the co-operation of a wader group of

government agencics (¢ g Department of Constitutsonal Development, Department of Agniculture and Land Affaurs.
Department of Minerals and Energy etc )

ICM, TWRM and the Recerving Water Quality Objectives policy have direct relevance to the management of the
water quality of ports. which are sited at the end pont of catchments and are the recerving systems for catchment
runoff The DWAF . therefore. has a strong and direct responsibility for the water quality management in South
Afnca s ports

253 LOCAL AUTHORITIES

The responsibilities of local authonities 1o port water qualiny are difficult 1o define as they vary from council to
council. In general. however. they have a respoasibility to ensure that the quality of water entering the port from the
surrounding urban arcas under their junsdiction comph with the requirements of the Health Act 63 of 1977 and
munscipal water quality and health by-laws Monstoring of sewage discharge and of urban runoff (stormwater) on
a regular basis 1s often a requirement within the council and may be undertaken by the Municipal Engincer’s
Department or the Health Department

Health Act 63 of 1977

The Health Act 63 of 1977 falls under the jurisdictson of the national Department of Health, although most of it has
been delegated 10 provinces and local authonties: The role of local authorities s outlined in Section 20 of the Health
Act as follows

") Every local awthority shall woke all lawpul. necessary and reasonably practicable measures-
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(a) to mauntain its district at all nmes in @ hygienic and clean condition,
h) to prevent the occurrence within its district of-
() any nuisance.
(1) any unhygienic condifion,
fre)  any offensive condition, or
f1v) any other conditton which will or could be harmful or dangerous to the health of any
person within s district or the district of any other local authority,
or, where @ nuisance or condition referred ta in subparagraphs (1) to (iv), inclusive, has so
occurred. 1o abae, or cause to be abated. such musance, or remedy, or cause 10 be remedied.

such condinon, as the case may be ™

Although manne pollution 15, once again, not mentioned, the control of pollutants under the Health Act can have a
sigmificant effect on the quabity of water m ports. There s, therefore, an active role for local authonties to ensure that
pors do not become a health hazard. and that local waste 1s properly disposed of

Municipal by-laws

Murucipal by-laws pertaiming to pollution control are many and vaned. Of nccessity they pertain specifically to the
mumcipal arca for which they were promulgated, and thus vary from city 1o city

In general, water and sewage by-laws are set up to control pollution through the management of the collection and
disposal of domestic and industnial effluent within the municipal arca These are generally administered by the
Mumcipal Engincer’s Department, and may include, for example. laws relating to industrial effluent standards and
water supply (Walmsley and Walmsley 1996)

Although many of the obligations and responsibiliies of the mumcipal health departments are contained in the
Health Act 63 of 1977, the local by-laws set standards for what people may and may not do. Although it 1s the

responsibility of the mumcipalitics 1o ensure that these are enforced, their pnmary responsibilities are determined
by the national legislation (Walmsley and Walmsley 1996)

254 PorINET

Portnet Lid 1s a public company, subsidiary to Transnet Lid. which 1s responsible for port management in South
Afnca It is pnmanly responsible for the provision and maintenance of the basic infrastructure of the ports, including
breakwaters, channels. tuming basins, quay walls and road and rail. infrastructure wathun the ports It also provides
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manne navigational services such as pilotage and tug assistance.

One of the most important roles of Portnet 15 1o ensure that pollution of the port from shipping and port activities
ts mimimised {South Afncan Transport Services Act 65 of 1981). To achieve this the orgamisation s obliged to

. develop port environmental management strateges.

. set port regulations with regard to pollution (based on South Afnican and international law ),

. provide waste disposal facilites that comply with international requirements, and

. monitor port activities for non-compliance with pollution controls

Because Portnet 1s not a government department. it 1 not responsible for the enforcement of any pollution legislation
It 15, however, affected by some of the legislation pertaming to pollution from shipping activities

Legislation dealing with pollution from shipping activities in ports

The South Afncan Transport Services Act 65 of 1981 (now apphicable by virtue of the Legal Succession to the South
Afncan Transport Services Act 9 of 1989) provides for the control over waste i port waters. It 1s an offence for
anvone o “throw or deposit into any harbour stones, gravel, ballast. carcasses. cargo, dirt, ashes, boules,
haskets. rubbish. objectionable or malodorous matier or any other article or substance of whatsoever nature,
or o spill paint in any harbour or cause or allow otly or waxy effluent or oil of any description.. 10 2e
discharged or to escape into a harbowr” (Lusher and Ramsden 1992). Additionally a shup that 15 berthed alongside
a quay or jetty must have all its discharge outlets closed to avoid mnadvertent discharge of water or effluent onto the
quay [If any effluent 1s discharged from a ship into the harbour or onto a quay. the ship’s master is held personally
liable.

The Internabonal Health Regulations Act 28 of 1974 requures that every scaport must be provided with an effective
system for the removal and the disposal of excrement, refuse, waste water, condemned food, and other matter
dangerous to health (Lusher and Ramsden 1992) A health authonty (in South Afnica this may be the port health
officer) 1s empowered to adopt all practical measures to control the discharge of sewage and refuse from ships that
may contamunate the port. including ordening the ship's master 1o keep all latrines and water-closets closed whust
in port (Lusher and Ramsden 1992) Additionally, cleaning of shups such as cattle ships. must be carmed out in
specially allocated areas to avoid health hazards

Portnet, thus has a legal responsibality 1o ensure that the arca under their Junsdiction does not become polluted, esther
from shipping activities, or land activities. Portnet does not, however, have any authonty outside the port boundanes
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26 INTERNATIONAL CASE STUDIES

Three member ports of the IAPH have been chosen as case studies o indicate the different approaches 1o
environmental problems used by port and other authonties. They include the Port of London. Halifax Harbour and
the Port of Hong Kong (see Figure 1 1), all of which are important ports on major trade routes. Each of these has
differing charactenstics and different methods 1o resolve environmental and water quality problems

2.6.1  Port or Lonxpon

The Port of London 1s one of the oldest estuanine harbours in the world. It 1s situated along the Thames Estuary,
stretching from Teddington in the west 10 the Thames River mouth, known as the Outer Thames Estuary (Thames
Estuary Progect 1996) The Port of London Authonity (PLA) 1s the pnincipal owner of the bed and soil of the Raver
Thames up to the mean hugh water mark between Teddington and Southend  The Crown 1s the other maun landowner,
having retamed ownership of the foreshore fronting exasting and former sites of Roval Palaces (Thames Estuary
Progect 1996)

The Port of London 1s the most important port in the United Kingdom by volume of cargo, handling 1 1% of all
water-borme trade. serving 30% of the population, which has 35% of the country’s overall spending power (Thames
Estuary Project 1996) Over S0 nulbon tonnes of cargo were handled in the port in 1995, This involved 27 000 ship
movements and cargo was handled at 97 operational wharves and termunals. The port also caters for cruise liners
and tourist or sight-seeing traffic along the length of the estuary The port supports an esumated 37 000 jobs in
Greater London, Essex and Kent (Thames Estuary Project 1996)

In terms of port growth, it is estimated that fuel traffic wall remain static at around 25-26 mullion tonnes per annum
However, with the growing trade wath the European Union and the emerging former Eastern Block countries it is
likely that non-fuel traffic will increase by 48% 10 $7% by the vear 2020 (Thames Estuary Project 1996) This 15
likely to have senous developmental and environmental impacts on the estuary

Water quality

The Thames estuary, and consequently the Port of London, has suffered the ceffects of pollution due to human
activilies since the establishment of London as 2 population centre in Roman times This situation became cntical
in the 19th Century with the advent of the industnal revolution and increasing population. By the 1950s the
combuned effect of madequately treated sewage and industnal discharges. thermal pollution from powers stations,
and the use of non-biological detergents meant that the nver had declined to the worst state it had ever been in
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(Thames Estuary Project 1996) Since then. considerable efforts have been made to reverse the siuation and
rehabilitate the Thames estuan

The current status of the estuary i< that of a nch and diverse ecosvstem with large fish populations including sensitive
nugratory species such as salmon (Thames Estuary Project 1996). However, there are still deficiencics and pollution
sull poses a threat to several recognised water uses, such as the environment, domestic (dnnking water is still
imported to London), and recreation. Of concern are dissolved oxygen levels, iemperature, toxic substances and
heavy metals (¢ g mercury, cadmuum, lead. copper. tri-butyl tn), orgamc waste (c g sewage). agncultural runofT.
cutrophication, leachates from waste disposal sites, oil spillage, hitter and plastic debnis, and bactenial and viral
contammnation ( Thames Estuary Project 1996) Of particular concern to the Port of London are the problems of
dredging and oil pollution

Dredging has to take place i order to mamtam existing shipping channels, create new shupping channels and to
obtan sea-dredged aggregates for the construction industry (an activity maimnly outside port lumits) (Thames Estuary
Project 1996) The amount of mantenance dredging i the estuary 1s not large in companson with other estuancs
such as the Humber and Mersey, amounting to Jess than 250 000 m’ per year (Thames Estuary Project 1996)
However, the high levels of heavy metals in the estuanne sediments (Attnll and Thomes 1995) have the potential
to create senous problems with regard to dredge disposal.

Ol pollution of the estuary and the Port of London has caused considerable public concern in the past. Accidental

ol spallage from tankers during port operations 1s probably the biggest known form of oil pollution within the Port
of London

Water quality management

Water quality management functions fall under the adnumstrative responsibilitics of several orgamisations. The
Bnush Environment Agency, which was set up in Apnl 1996, has the overall responsibility for the water quality of
the estuary and the Port of London. This agency has amalgamated the responsibilitics and functions of the National
Rivers Authonty. Her Mayesty 's Inspectorate of Pollution and the Waste Regulatory Authonties. The Environment
Agency has a duty conferred by the Water Resources Act 1991 10 maintan and protect water quality in controlled
waters. It comphies by (Thames Estuary Project 1996):

. setung water quality standards.

. controlling all discharges of waste water from sewage works and industry by setting discharge consents so

the water quality objectives of receiving water bodies are achieved,
. moatonng water and effluent quality and taking corrective action if standards are not met, and taking action
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10 reduce the nsk of pollution incidents and 1o mimimised the impact of ncidents f they occur.

Duscharges from certain prescnbed activities or processes, such as cooling water discharges from power generation
and discharges from oil refinenics, are also controlled by the Environment Agency under the Environmental
Protection Act 1990 as part of the Briish Government's policy on Integrated Pollution Control

The Port of London Authonty (PLA) 15 responsible for heensing dredging within its arca. The policy of the PLA
that, whenever dredging 1s necessary, it will sell or dispose of the ansings for beneficial use, if they are suitable and
if a market exists If the ansings are not salcable, they are disposed of on land or at sca, subject o appropniate
permussion. In some circumstances they may be allowed to remam in the niver system (Thames Estuary Project
1996)

The PLA is statutonly required 1o take the lead in dealing with manne-based sources of oil pollution. Thus 15 ensured

through port regulations It 1s also responsable for the removal of floating debns. This it does through the operation
of two dnftwood vessels that collect and several passive debns collectors

Thames Water Utihises. Anglian Water Services and Southern Water Services are three of the ten water and sewerage
sorvice companies i England and Wales formed following prnivatisation of the industry in 1989 (Thames Estuany
Progect 1996) They are responsible for the domestic dnnkang water supply for the area and for waste water treatment
and discharge

Future management of the Thames estuary

In 1992 the Bntish Government recogmised the need 1o adopt a strategic approach w0 estuary planming and
management (Thames Estuary Projoct 1996). This lead to the publication of the Planming Policy Guidance Note 20,
which supported the need for estuary users and managers 10 work together to produce estuary management plans.
The Thames estuary. as one of the most important estuanes in Britain, was targeted for the development of a
management plan, now referred 1o as the Thames Estuary Management Plan (Thames Estuary Project 1996)

Afler consultation with all major role plavers and interested and affected partics, a consultation draft of the Thames
Estuary Management Plan was launched in July 1996, According to the consultation draft (Thames Estuary Project
1996). the Management Plan is non-statutory. but aims to complement local authonty statutory development plans
and should be taken into consideration when development plans are being reviewed The Management Plan takes
into account all aspects of the estuary system, including sustamable development, agnculture, coastal processes,

Chapter 2 Luterature Review of Port Management and Water Qualsty Page 38



Water Quality Management of South Afnica's Major Port-Catchment Systerms

waste transfor and disposal, water management, public awarencss and education, enhancement opportumtics, and
targets and monitonng (Thames Estuary Project 1996). The Port of London is included in the Management Plan as
an integral part of the Thames estuary. The Management Plan, thus, applics 1o it as much as any ather part of the

cstuan

The Management Plan sets forth a set of strategic prnciples for cach topic covered For surface water quality, these

nclude (Thames Estuary Project 1996)

. 1o improve comphance with dissolved oxygen standards in the maddle reaches of the estuary,

. 1o ensure that the Environment Agency policy i respect to water quality objectives 1s clearly defined and
that water quality standards arc appropnate,

. 10 support imtiatives 1o maintam and improve mucrobiological water quality.

. to reduce where possible the incidence of algal blooms in enclosed waters,

. 1o develop further measures to prevent o1l from entening the aquatic environment and to mimimuse the
environmental damage.

. 1o reduce the incadence of all forms of litter,

. to assess water quahity in tidal crecks and establish appropnate standards for improvement,

. 10 ensure that Jeachates do not impact on local surface waters

The Thames estuary and the Pont of London have, therefore, received the necessary atiention and appropnate
mstitutional structuring to easure more effective water quality management in the future

262  Havirax HArBOUR

Halifax Harbour, situated in Nova Scotia, Canada, 15 one of the largest natural barbours in the world It boasts an
outer harbour 2 km wide and 8 km i length wath a narrow channel leading to a large inner harbour, known as the
Bedford Basin. With a depth of 16,8 m at low ude, Halifax Harbour is also one of the world’s deepest ports
(hetp//fox nstn ca’~mrkting/) It serves most intemational shipping routes, including Europe, the Mediterrancan, the
Antipodes, the United States, the Middle East, the Far East, South-cast Asia, India, the Canbbean and Bermuda,
South Amenca, Afnica, and the United Kingdom and Ircland In 1996 it handled almost 13 million tonnes of cargo
(http //fox nstn ca/~mrkting/)

Halifax Harbour provided ideal conditions for settlement in the “New World” during the 18th Century. Duning the
last century this has become a major commercial development centre and the harbour 15 now surrounded by the City
of Halifax, the City of Dartmouth and the Town of Bedford The barbour mself has developed and now serves as
a base for the Canadian Navy, the Canadian Coastguard, two contamer shipping termunals, a petroleum refinery, a
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thermal power generating station, an autoport facility, bulk cargo shipping and extensive tounst and recreational
facilitics. amongst others (Mr B Thompson, Department of Fishenes and Oceans. Atlantic Region. Canada, pers

comm )

Water quality

Raw sewage and other wastes have been discharged into Halifax Harbour from the surrounding towns and cities
since the founding of the City of Halifax in 1749 (Cote 1989, Halifax Regional Mumcipality 1996, hitp://www ns
doe ca'soe) Currently about 100 mulhion hitres of untreated industnial and urban sewage from the cities 1s discharged
darecthy nto the harbour per day (htp //www ns doe ca/soe/). The largest water quahity problems in the harbour at
present are heavy metals, organic contaminants and sewage discharge

Sediments in Halifax Harbour are contamnated with both orgamc matter and hugh levels of certamn heavy metals,
namely copper, zinc, lead and mercury. The mean concentrations of these in some arcas of the harbour exceed
environmental quality guidelnes by factors of greater than 5.7 umes (http.//www ns doe.ca/soc/) Because of the
anorac character of the sedunents caused by excessive organc contamination, the heavy metals in the sediments are
unlikely 1o be readily mobilised However, if sewage treatment improves, more oxygen 15 hkely 1o reach the
sediments, and the heavy metal problem in the harbour will be exacerbated by remobilisation of these metals
(http //www ns doc ca/soe/)

The most common organic contanunants i Halifax Harbour are petroleum hyvdrocarbons (PAHs) and
polvchlonnated biphenyls (PCBs) The harbour water contains petroleum hydrocarbon s at levels often ten times
higher than levels on the continental shell’ The pnimary source 1s the transpontation and refining of petroleum n and
around the port. According to the Nova Scotia State of the Environment Repont (hitp //www ns doc ca/soe/), the PAH
concentrations in harbour sediments are higher than the proposed Canadian Environmental Protection Act Intenim
Screening Level for occan disposal of 2.5 mg/t. Concentrations of PAH range from 3 mg/i 1o 300 mg/t. On the other
hand, recent testing indscates that PCB levels in the edible tissue of harbour lobsters, although slightly elevated, are
below the tolerance for human consumption of 2 g/t (http //www ns doe ca'soe/)

Industrial and domestic sewage from the cities 1s discharged mto Halifax Harbour from 41 outfalls (Halifax Regional
Mumcipality 1996) Senous attempts to address this problem were first taken m 1971 with the construction of a
sewage treatment plant at Mill Cove and then later with a second treatment plant in the Eastern passage in 1974,
However, this has proved to be inadequate to deal with harbour contamination from sewage and another scwage
works has been proposed It is envisaged that it will be a central treatment plant involving primary treatment (pre-
screenung, setthing of solids from waste water and disinfection by chlonination), and discharge into the port wall be
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through a single outfall

It 1s also recogmised that other contarminants, such as pesticides and industrial chemicals, reach the port from both
poust and non-pout sources. Because of the nature of these contammnants. no data are available on their extent and
concentration of the vanous chemcals (hitp //'www ns. doe ca/soc/)

Water quality management

The management of water quabity i Halifax Harbour 1s complex as there are numerous laws and by-laws pertaming
to effluent discharge and environmental management at federal, provincial and local levels. For instance, at the
federal level, the Canadian Environmental Protection Act prohubits the discharge of scheduled substances. the
Federal Fishenes Act protubits harmiful alteration, disruption and destruction of fish habitat as well as the discharge
of deletenous substances, and the Canadian Environmental Assessment Act requares the completion of environmental
umpact assessments for certan activities (Mr B Thompson, Department of Fishenes and Oceans, Atlantic Region,
Canada. pers comm ) Simular legislation exists at the provincial level

Addtionally, much of the legislation concerming effluent discharges 1s directed towards specific industnes, such as
the Pulp and Paper Regulations and Metal Miming Effluent Regulations, which fall under the Federal Fisheries Act
(Mr B Thompson, Department of Fishenes and Oceans, Atlantic Region, Canada, pers comm ). Thus creates an
extremely fragmented system, and does not take into account receiving water quality objectives.

In addition 1o the federal and provincial laws, municipal by-laws also impact on the management of water quality
m the port. Untal recently the City of Halifax, the City of Dartmouth, the Town of Bedford and the County of Halifax
all operated mdependently, with separate by-laws. They have now been amalgamated into onc local body . the Halifax
Regronal Munscipality, with one set of mumicipal by-laws.

The Harbours and Ports Directorate, Atlantic Region, of the Department of Transport has very hittle involvement
in water quality management within the harbour. It 15 responsible move for the development, construction,
maintenance and admunistraton of port facilities (http //business. auracomv/ports/). Thus s achieved through the Port
of Halifax Corporation, which also deals with the day-to-day running of the Port

Future water quality management in Halifax Harbour

In 1989, the Halifax Harbour Task Force was commissioned by the provincal government 1o make recommendations
on principles, environmental quality objectives, level of treatment and a sewage outfall sie for the harbour This
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led to the creation of Halifax Harbour Cleanup Inc and a proposal for the new regronal sewage treatment faciliny
Unfortunately the cost of the project doubled and the project was abandoned n 1995 (Halfax Regional Mumcipality
1996) The need for a clean-up programme and the commatment of a group of concerned citizens, however, led 1o
a revival of the project in the form of a workshop held in November 1996 (Halifax Regional Mumcipality 1996)
The amm of the workshop was to develop # new and achievable vision for the project

The following pnnciples and objectives were developed by the workshop to determine the future direction of the

project (Halifax Regional Mumicipabity 1996)

. There should be an immediate start on the planning and public participation process

. There should be development of a flexsble. comprehensive vision and a long term strategy with links to other
development planming.

. A step-byv-step incremental approach that builds on past successes and 1s mnovative should be taken

. The Halifax Regrional Mumcipality 1s the lead agency responsible for achieving a harbour solution.

. The “user pavs" pnnciple should be implemented on an equitable basis

. An on-going informed public participation process 15 needed and decision-making must be transparent and
open

. Source control 1s an ntegral part of the system

. There should be progress made on the basis of the established water use objectives revised as necessan

. Citizens need to be educated about their roles and responsibilitics within the overall waste water and
management system.

. Architectural design for new facilities should be appropriate to neighbourhoods and the environment and
should be acsthetically pleasing

. Develop a sludge management strategy that wall consider sludge as a resource.

. There should be mtegration of legislation and regulations, with effective enforcement and momitoning

In addition 10 this community-led imtiative, the new Oceans Act, which has recently been introduced, provides for
ntegrated management of "all activities or measures in or affecting estuaries, coastal waters and marine waters”™
and the development of "marine environmental qualiry guidelines. objectives and criteria respecting estuaries,
coastal waters and marine waters™ Policies and strategies to support and unplement this legislation are presently
being developed. If properly implemented, this could have a major impact on the management of the resources,
cspecially water quality, in Halifax Harbour

2.6.3  Porrt oF HonG Kong, VICTORIA HARBOUR

The Port of Hong Kong 1s a spread-out port, strategically located in relation to both China and the neighbounng
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Asian Countnes As the only modem, fully developed deep-sea port between Singapore and Shangha, it 1s the focal
pomt of all mantime trading activities 1n Southern China, and is at the centre of the Asia-Pacific Rim, a region where
the economic 1s growing rapidly In 1995, the Port of Hong Kong handled a total of 163 million tonnes of cargo
through its port and 12.5 mullion TEUs. making it the busiest container port in the world (hitp //www info gov hk/

mardep/port/)

Hong Kong 15 a free port. and the Government s trade policy seeks a free, open and multi-lateral trading system Ship
owning and ship management 1s a major activity within Hong Kong and an independent shipping registry s
operational It also forms the junction of two different forms of manume transport. large, ocean-going vessels from
the Pacific Ocean and smaller, coastal vessels and niver trade craft from the Pearl River. Of particular interest s the
section of the port lving between Hong Kong Island and Kowloon referred to as Victonia Harbour.

Water quality

The poliution problems in Hong Kong are similar to those in most comparable urban arcas clsewhere in the world
Aspects that have given nise 1o public concern include emissions from motor vehacles, industnal effluent, water
pollution “black spots™, and the continuing need Lo dispose of large amounts of domestic sewage and sohd wastes
that cannot be re-used and recyeled (http //www info gov hk/info/). As land-based sources of pollution, all of these
have an impact on Victona Harbour,,

Although an extensive sewage system serves most of the urban area, it has not kept pace with the growth in
population (Hong Kong has the highest population density m the world, wath 1 000 people per hectare,
Environmental Protection Department, EPD 1996a) and in commercial and industnal activity. Only about a quarter
of the 2 million tonnes of sewage and industnial effluent produced cach day 1s properly collected and treated Unul
recently, as much as 1.5 million tonnes of untreated sewage flowed into Victoria Harbour (EPD 1996b). Because
of this, long-term water quality trends indicate that the harbour is becoming increasingly cutrophuc (EPD 1996¢)

Another problem 15 the disposal of municipal wastes. About 8 S00 tonnes are produced dasly, and this figure is
expected 10 merease 1o about 13 000 toanes by the vear 2006 Much of this 15 now disposed at large strategic landfill
sies in the New Temtones which will fulfil Hong Kong's needs for about 15-20 years With the high ramnfall
expenenced in the arca and the mountainous topography, it 1s hikely that much leaching of contaminants from old
landfill sites 1n Hong Kong takes place into the harbour arca.

Flotsam and refuse are also a problem within Victona Harbour. About |8 toanes of floating rubbish are scavenged
from the port daily. A further 2 tonnes are collected directly from dwelling boats, lighters in typhoon shelters and
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ships berthed in port waters

Other recogrused problems within Victona Harbour are pollution from shipping and shipping operations, typscally
ol pollution. sewage and garbage. as well as sediment contanunation from land runofl and manne activitics

Water quality management

Honk Kong 15 the only major Port in the world wathout a port authonty to provide port infrastructure and to control

it Most of the port facilities are privately owned and operated with munumal interference from the government

Although the Port of Hong Kong has no official port authonty, in 1990 a Port Development Board founded as an

advisory board to the Governor. through the Secretary for Economic Services on all aspects of port planning and

development. The terms of reference of the Board are to (http //www info gov hik/pdb/pdb/)

. assess Hong Kong's development needs. taking account of changing demand, port capacity, productivity
and performance, and the competitiveness of the port relative (o major regional ports,

. devise and recommend optimum creation and disposal strategies for port facilities,

. co-ordmate the involvement of government and private sector agencics in the planning and development of
the port,

. act as a focal pomt to collect and listen to the views of partes ivolved in, or affected by, the Port of Hong
Kong,

. form speciahist sub-groups as it deems necessary, and

. undertake any tasks relevant (o the above as may be referred 1o it by the government.

Although the control of water pollution ts not mentioned above, all of these activities wall have to take environmental

1ssucs and aspects of pollution control into account. For instance, it is hikely that in the future competitive ports will

have to be clean ones

The Manine Department is respoasible for all navigational matters im Hong Kong and the safety standards of all
vessels. One of the functions of the Manne Department 1s to “combar ol poliution. collect vessel-generated refuse
and scavenge floating refuse inside Hong Kong water™ (htp.//www info gov hk /markdep/) Land-based forms of
pollution do not fall under the junsdiction of the Manne Department

With the increasing concern about pollution in Hong Kong, including the Port, a White Paper on Pollution was
published in 1989, and forms the basis of o comprehensive and closely integrated programme that has been
developed over the last decade The programme compnises five complementary elements (EPD 1996a,
http /fwww.info gov hi/info/):

. environmental planning to avoud creating new problems i the future,
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. statutory pollution controls and thewr enforcement.
. provision of facihties for the collection and disposal of waste,
. environmental monitonng 1o support policy development, and
. an environmental awareness programme aimed at improving the community ‘s environmental ethic

The Advisory Council on the Environment (ACE), formerly known as the Environmental Pollution Advisory
Commutice, advises the Government on measures for the prevention and abatement of pollution The Secretary for
Planning. Environment and Lands, who has overall responsibility for policy on environmental protection, receives
assistance on the formulation of new policies as well as on specific environmental issues from the Durector of the
Environmental Protection Department (EPD; http //www info.gov hk/info/) The EPD is also responsible for the
implementation of most measures contained 1 the man pollution control legaslation

The Waste Disposal Ordinance enacted in 1980 provides for the control of activities associated with the collection,
treatment and disposal of waste. The ordinance was amended in carly 1995 to mtroduce permut control on
import/export and trans-shipment of wastes in accordance with international requirements under the Bascl
Convention (hitp //www info gov hk/info/)

Cradle-to-grave control of chemical wastes has been fully implemented since May 1993 A new regulation was
cffected i March 1995 requinng waste producers 1o pay for part of the treatment cost for wastes delivered 1o the
Chemucal Waste Treatment Centre. The purpose of the charging scheme is to create an economuc incentive for waste
mimmisation. Under the same polluter pays principle, another regulation to effect charging for waste disposal at
landfills was enacted in Junc 1995 and will be implemented as soon as operational arrangements are finalised
(hetp //www info gov hk/info/).

A start was made i June 1988 on a scheme to prevent pollution of nivers by livestock waste Since then, pollution
from indiscrimunate discharge of livestock waste has been reduced by 75 percent, an amount equivalent to the raw
sewage waste from 1 2 milhion people (http //www.nfo. gov hk/info/). A revised scheme was implemented i July
1994 which should further reduce pollution from livestock keeping. This would, 1n turn assist in improving port
water quality

The Water Pollution Control Ordinance., enacted in 1980 and amended in 1990 and 1993, provides for declaration
of water control zones to cover the whole of Hong Kong. The Victoria Harbour Water Control Zone was declared
n stages. completed in Apnl 1996 (EPD 1996c). Within cach zone, discharge of effluent 1s controlled through
licensing A Technical Memorandum of Effluent Standards, published in January 1991, provides transpareacy in
setting hicence limits (EPD 1991a). They are designed to enable achuevement of the water quality objectives.
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Regulations were made i June 1994 requinng owners of premuses to coancet 10 public sewers (EPD 19964,
http //www info gov hk/info/)

The Dumping at Sea Act of 1974, Order 1975, provides controls aimed at preventing damage (o the manne
environment as a result of the dumping of solid wastes in local waters. In January 1993 a Manne Dumping Action
Plan was launched i which all manne dumping vesscls must be equipped with automatic self-momtonng systems
to deter dumping i non-designated arcas (EPD 1996a)

Additionally, considerable emphasis 15 placed on preventing future environmental problems by applving
environmental impact assessment procedures (o ensure that environmental factors are considered at all stages of
planming and progect development (http://www info gov hk/info/) Major Government and private development
projects are subject to formal environmental reviews. Some reviews may identify the need for further investigations
mcluding formal environmental impact assessments (ElAs). EIA study recommendations for major developments
are subject to follow-up audits. Progress and iitiatives on environmental planning include the public release of EIA
findings. the requsrement to include an environmental imphications paragraph in all Government proposals for public
works tems as well as in policy papers submutted to the Executive Councal, the setting up of an EIA Sub-commutice
under ACE. and the promotion of voluntary implementation of environmental auditing and management systems in
both private and public sector orgamisations in Hong Kong Another important initiative ts the formulation of an
Environmental Impact Assessment Bill, the drafting of whach 1s now at an advanced stage (http //www info
gov_ hk/info/)

Future water quality management in the Port of Hong Kong

British admanistration and junsdaction over Hong Kong ended at madmight on 30 June 1997, and the terntory became
a Special Admunsstrative Region of the People's Republic of Chuna. According to the Sino-Bntish Joint Declaration,
signed between Brtain and Chana on 19 December 1984, Hong Kong's admumstration and development strategics
are to remain the same for 50 years after 1997 It is, thus, likely that the policies with regard 1o environmental and
water quality management will not be changed significantly in the near future

27 CONCLUSIONS

Previously it was believed that the manne environment could absorb vast quantities of waste from both land-based
and manne activibes without any detnmental effect. However, there 1s now ample evidence 1o show that the sea
cannot provide an mfinite smk for wastes and sustain the level of resource extraction and coastal zone development
that was ongnally though possible (Karau 1992). There 15 also an icreasing awarencss of the effect of land-based
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sources of pollution on the coastal environment. It 1s recogmised that the control of land-based sources of pollution
1s difficult and ofien the issues pertaming to it arc not adequately addressed (Karau 1992) Yet, because 80% of
marine pollution into coastal systems stems from land-based sources (Karau 1992), it 1s vital for thus 1ssue to be
addressed to ensure the sustainable development and protection of coastal zones

Ports, which fall within the coastal zone, have particular problems relating to pollution from both land-based and
marine sources (see section 2. 3) It has been shown that urban and rural runoff, sewage disposal, and port and
catchment-based industnes are the major contnbutors to the pollution of port water bodses (sce Table 2 1) Shipping
and tourist activities also contnbute to detenorating water quality, although to a lesser extent (see Table 2 1)
Because of the commercial nature of ports, there 1s often a concentration of polluting industnies and development
within therr catchment arcas Thus, and their location at the end-pomt of catchments, increases the chance of
pollutants reaching port water bodies. Additionally, because the infrastructure of ports can sometimes affect the
crculation and the renewal of water (IAPH 1991), pollution can be a more senous threat to the environment and to
human health i ports than i the open occan. Furthermore, once a pollutant has entered a port, it 15 not techmcally
nor economically practical to remove 11, because of its diffuse nature. Therefore. protection of port water quality
should be based on preventing pollutants from entening the port

General problems such as population growth and increased urban development affect maost ports (see international
case studies) However, because ports are situated at the end point of a catchment arca, the level of pollution in ports
15 affected by the size, type and land-uses of the catchment arca draining into the port, as well as the local activitics
in the port vicuuty. For instance, water quality of a nvenne harbour (¢.g Port of London) would be affected more
by nver flow. sedimentation and agncultural runoff than might a basin harbour (¢ g Halifax Harbour). Additionally,
ports dealing with bulk petroleum products may face a more senous ol pollution threat than ports dealing
predominantly with contaners. The nature of South Afncan ports 1s discussed i Chapter 3 of this report.

Because manne pollution 15 an international problem, international policies provide some solutions. Treaties and
conventions form the basis for this policy. Those that affect the control of pollution in ports from land-based sources
are the 1982 LOS Convention and the GPA. The IMO treaties mainly deal with pollution from shipping activitics
Unfortunately international environmental Jaw 1s only effective if countries are willing to accept it From the case
studies, especially that of Halifax Harbour, it is obvious that international law has little 1o do with clean-up
operatons. It 1s the local population that s putting pressure on the authonties to do something about the situation
In South Afnica, international law concerning shipping (1.¢ the IMO conventions) seem to have influence, but the
mternational environmental law 15 only just being recogmsed in this country. Even then it 1s hkely that public
pressure at local levels and cconomic pressure are the two most powerful tools to ensure clean ports at the moment
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Internal policy. whether legislated or not, plays an important role in ensunng that water quality management in ports
15 effectve In South Afnca, at present, there are numerous policies and laws covening pollution of ports from land-
based sources and port activities. For example, the Environmental Conservation Act 73 of 1989, Water Act 34 of
1956, White Paper on Environmental Management. White Paper on Water Policy, IPC&WM policy and ICM. ICM,
in particular, 1s an overarching approach that incorporates the Integrated Water Resource Management policy and
the Receiving Water Quality Objectives policy of the DWAF, as well as the Integrated Pollunon Control and Waste

Management Policy of the DEAT. If the receiving water quality objectives for ports are set and integrated poliution
control is successful within a port catchment, there should be few major pollution problems within ports

It 1s smportant to note that the recognised cnitical success factors for ICM (incorporating the notion of IWRM ) are
(DWAF and WRC 1996):

. ensunng an integrated approach to strategic planming and resource assessment.

. creating the correct institutional arrangements for social and cconomic optimisation,

. ensunng an active partnershap approach, and

. developing an adaptive management approach

All these cntical success factors centre on good. integrated governance This complements the notion that effective
port water quality management 1s largely dependant on the co-operation of different goverming agencies duc to the
diverse nature of pollutants entenng the water body, the complexity of port pollution problems and the difficulty in
removing pollutants from the system. A good example of the kind of co-operation required 1s seen in the Pont of
London case study.

For effective water quality management in South Afnican ports co-operation 1s required between the four managing

agencies, the DWAF, DEAT, mumicipalities and Portnet Each of these orgamsations has a role to play in the

management of port water quality

. The DWAF has responsibility to ensure that IWRM 1s successful, that adequate monitoning and
management structures are in place, and that pollution entening the port from the catchment 1s controlled

. The DEAT has the responsibility to ensure that overall environmental management in the catchment and
port 15 adequate, and that the manine environment s not harmed

. Local authonties are responsible for upholding health regulations. cnsuring that sewage treatment and
disposal are adequate and that monitoring within the urban area takes place.

. Portnet 1s responsible for ensuning that port facilitics and shipping activities do not pollute the port arca
(water and land), and that momtonng occurs within their junsdictional arcas

Portnet. especaally, requares the co-operation and assistance of the other partics as the organisation has no junsdiction
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over areas outsade of ports, from which most of the pollution anses. Co-operation between these four agencies also
requires adequate information exchange through research, monitonng and reporting

The case studies presented in thus chapter provide an mteresting comparison for South Afnican port management
All three ports. the Port of London, Halifax Harbour and the Port of Hong Kong. arc large ports situated on major

wternational trade routes. Each port has different pollution and management problems that are dealt wath in diverse
ways. For mstance, the mamn problem in the Port of London is the age of the port, into which pollutants have entered
for hundreds of vears. The mamn aim in this port 1s rehabilitation. One of the major problems i Halifax Harbour 1s
the fragmented governance structure, where federal | provincial and local governance structures and laws all affect
water quality management. It has been left to the local commumities 10 mitiate a clean-up operation In Hong Kong.
the structures and legislation are i place, but it is still to be seen whether the political wall is adequate to implement
satisfactory management actions

From this review, it 1s apparent that ports are complex and unique systems. The management of water quality in
pons and the control of pollution are equally complicated Three man aspects come mto play when managing port
water quality

. the nature of the port, its location, its catchment and the type of pollution expencnced.

. international obligations and the upholding of international laws and standards,

. local governance structures and legislation, and

. the extent of mutual and voluntary co-operation between parties
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3. CHARACTERISTICS OF SOUTH AFRICA’S PORTS AND THEIR CATCHMENTS

3 INTRODUCTION

From an integrated catchment perspective, pons together with the areas of land from which land-based runoff 15

derived. form holistic systems that need to be managed. In assessing the current status (or state of the art) of water

quality management in these systems, this progect was designed to obtan information on: the charactenstics of these

arcas. water quality problems and the activitics that contnibute 1o these. and the methods and approaches that are

currenthy betng utilised to deal wath water quality management. It should be stressed that

. the stughy has not been able to go mto any detailed descnpuion of cach port system. but merely to provide
an overview, and

. the collection of mformation has been geared towards appraising whether the current management systems
comph with the future approaches bemnyg advocated by the recent policy documents on integrated catchment
management (1CM) and itegrated pollution control (IPC)

Accordinghy . this section contamns a description of the methodology used 1o obtam the information, and a description
of the water quality management svstems of ix ports and thewr catchments. Included i cach description are details
on catchment charactenstics, port charactenstics. water quality problems. water quality monitoning. rescarch projects,
reporung and hason

31 METHODOLOGY

A deshtop studv was conducted in several steps involving tasks that progressively built upon cach other to achieve
the project s final objectives. Basic information gathering was achieved using three different approaches, notably:
a lnterature scarch, a survey, and personal mterviews

The Inerature search was used (o obtan information on port and catchment charactensucs, and the responsibilitics
of vanous orgamsations. Literature was wdentified mainly through the Waterhit Inerature-search facility of the Water
Research Commission, as well as through personal contact and survey questionnaires

A survey was carned out 1o complement information gathening from the literature review. The survey took the form
of a questionnaire (see Appendix 2) that requested mformation on
. contact people that maght be imvolved 1 or have knowledge of water quahity management in South A frican
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ports and their catchments.
. Iiterature or research matenal that had not vet been identified.
. rescarch and monitonng projects, and
. water quality databases

The distribunion of the questionnaires was an iterative process. Imually the questionnaire was sent to 55 people,
including representatives from Portnet. the DWAF. mumcipahitics, and rescarchers from other organisations (¢ ¢
unnversitics. CSIR. Sea Fishencs Rescarch Institute) These contacts. in turn. identified fusther interested and affected
partics. who were then sent questionnaires. and so on In all 85 quesuonnasres were distnbuted

Appendices 1. 3 and 4 provide the details on contact people (mternational and local), rescarch and monitoning
projects, and water quahty databases as stored in the databases. The bibliography (Section 6 of this report) gives
a full hard copy of all the references wdentified during the project

For cach port interviews were held with representateves from Portnet. the DWAF (regional offices) and the relevant
local suthorities (see mterview outhne i Appendix 2) Interviews were also held with corporate representatives of
central gosemment (Department of Eavironmental AfTurs and Tounsm- Sea Fishenes Department. Department of
Water Affars and Forestryv) and Portnet. The aim of the mterviews was to identify the environmental and water
quality management approaches taken by cach of these orgamsations with regard to the holistic water quality of ports
and their catchments Addinonally. information on the rescarch and montonng programmes for cach port and its
catchment were obtained  The results of the interviews are given i the sections dealing with environmental
problems. water quality problems. water quality monitoring and management. scientific knowledge of the svstem.
and improvements 1o the existing situation

33 GENERAL DESCRIPTION OF THE SOUTH AFRICAN COASTAL ENVIRONMENT

The South Afncan coasthine. stretching from the Orange River mouth to Ponta do Ouro, 15 over 3000 km long. The
enmvronmental condstions along the coastline show considerable variation and are. therefore, relevant to influencing
the natural background charactenstics of port-catchment systems reported on in this study. This section provides
a short description of the more important features of the South Afnican coasthine (Day 1981)

330 INSHORE OCEAN TEMPERATLRE

The country has several ocean currents which are highly mfluential in determuning the water temperature of coastal
waters (Figure 3 1 ) Along the castern coast the Mozambique and Agulhas currents have high core temperatures
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(25 C) and ensure that the inshore waters of the castern coast are relatively warm (range of 18°C 10 25°C)
Temperatures decrease towards the south and along the Eastern Cape coast the range is from 14°C 10 20°C

By contrast the west coasthne is highly mfluenced by the cold Benguela current and upwelling phenomena to give
arangeof 10 Cto 14°C

332  TipaL RANGE

Tidal range influences the natural flushing of water 1n and out of estuanecs and ports systems. The hagher the udal
range. the greater will be the natural flushing by intrusions of sca water. The spnng tidal range on the cast coast
(Cape Town and Saldanha) s of the order of 1,45 m whalst that on the west coast s higher (East London is 1,65 m.
Durban 1s | .8 m and Richards Bay ts 2,0 m)

333 WAVE ACTION AND THE LITTORAL DRIFT OF SANDS

Prevasing winds around South Afnca all blow paralle! 1o the coastiine. On the west coast they blow from the north
west or from the south or south east. On the Eastern Cape coast the predonunant winds are from the south west or
south cast whilst in Kwazulu-Natal they blow from south west or north cast Wave energy is extremely high along
the South Afncan coast and waves have a profound influence in eroding the shore, particularly when they approach
the coast obbquely. The Jongshore currents generated. transport sand into the mouths of estuaries and ports. Usually
the httoral dnft 1s from south to north and plays an important consideration in port design and dredging activitics

334  RAINFALL AND RIVER FLOW

The South Afncan coastline can be separated into seven stretches based on amount of rainfall and its scasonal nature
The charactenistics of those stretches in which the study ports are found are shown in Table 3.1 Any river flowing
o a port or harbour arca is, therefore, highly influenced by these basic ramnfall characienstics However, it might
be expected that systems such as Richards Bay, Durban, East London and Cape Town would be more influenced
by ramnfall and runoff than Saldanha and Port Elizabeth
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TABLE 3.1: Rainfall and evaporation for stretches of the coastal belt in South Afnca (from Day 1991)

ANNUAL
EVAPORATION

SW Cape (Saldanha to

Hermanus)

E Cape (Port Elizabeth to East
London)

Kwazulw/Natal 1000 - 1250

335  NATURAL GROUPING OF PORTS

The basic nature of the water bodies m South Afnica’s ports can be compared to those outlined by Day (1981)

for estuanes, notably that there are three groupings

| Ports with sub-tropical characteristics (Durban and Richards Bav) These have warm waters with
minmum temperatures above 16°C and a good summer ranfall and niver discharge Durban and
Richards Bay can be regarded as being remarkably simular

2 Ports with warm-temperate charactenistics (Port Elizabeth and East London) These have mummam
wanter temperatures of 12°C - 14"C, a vanable ranfall wath erratic nver discharges It should be noted
that East London 1s an estuanne port and therefore differs from Port Elizabeth in terms of its natural
sctting

3 Ports with cold-temperate characteristics (Cape Town and Saldanha Bay) These have temperatures
rarcly exceeding a maximum of 14°C. They are both haghly influenced by occanic upwelhng. but differ
m terms of local physiography and runoff conditions

Further detailed characienstics of the ports and their catchments are provided in the individual sections that
follow
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KR PORT OF SALDANHA

34.1  HISTORY AND DEVELOPMENT

The Port of Saldanha (Figure 3 2) 15 situated on the west coast of South Afneca (3375, 187E) about 96 km north of
Cape Town. on a coasthne that 1s hughly influenced by the nch Benguela upwelling system (Shannon and Pillar
1986) In the carly 1900s development the arca was manly associated with manne resources and the arca functioned
as a fishing harbour with associated fishung factones and a whaling station
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FIGURE 3.2: Driagram of the Port of Saldanha

During World War I1 its strategic importance as a natural harbour fed 10 the establishment of naval and air force
bases i the arca (Jackson and McGibbon 1991) These same features also made it ideal for transformation into a
commercial port. However, little development occurred until a secure water supply was made available via the Berg
River water transfer scheme in the md 19705,
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Over the last two decades further developments have seen:

. the construction of the Sishen-Saldanha raslway hine.

. the construction of a decpwater port (1973 to 1976).

. the construction of an wron ore export facility (1974 and 1976),

. the extension of the ore facility to handle the import of ol

. the construction of the Namaqua Sands Beneliciation Plant i the arca.

. the development of manculture industnics m the port arca.

. the declaration of the southern end of the Saldanha system as a National Park. and
. the establishment of tumeshare and holiday complexes in the arca

There are numerous other devclopments that are being planned for the arca and/or the port. These include. amongst
others. an extension of the general cargo quay and a Saldanha Steel Project

342  USAGE AND FACILITIES

The Port of Saldanha s the largest natural port in South Afnca ( see Figure 3 2) It covers 7 430 ha of water arca
within Saldanha Bay. and 1s larger in arca than the ports of Richards Bay, Durban. Cape Town. East London and
Port Elizabeth combined 1t ts also South Africa’s deepest port. with a maximum depth of 23 m at normal low ude
thttp //gandalf castcoast co za’ users/portnet)

Construction of the port ked 10 the building of the ron ore jetty and the causeway to Marcus Island The 1ron ore jetty
scparates the port {Small Bay ) from the larger portion of the Saldanha Bay (Big Bay ). and from Langebaan Lagoon.
while the causeway to Marcus Island provides an wdeal breakwater for the port

The port forms the coastal termnal of the Sishen-Saldanha railway line, the main aneny for South Afnca’s ron
exports The annual level of ron ore exports in 1996/97 was at 20.2 million tonnes per annum, with an expected
level of at least 20 mullion tonnes for the next five vears. Crude oil 15 also imported and transiupped through the Port
of Saldanha, whilst general cargo consists manly of concentrates of copper. zinc. lead and munerals, with zireon and
rutike from the Namaqua Sands plant. Importation of ron ore pellets and the export of steel cotls from the Saldanha
Sicel and Defurco plants will be handled in the near future A large fishing harbouwr s situated in the south-westem
portion of the pont, for the handling of fishing vessels and produce

Port facilties consist of dry bulk. hqud bulk and breakbulk general cargo facailities The dnv bulk facility (or lron-ore
Facility as it 15 known) compnses
. a reclumed arca on which about three mullion tonnes of ron ore can be stockpiled and which houses the ore-
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handling facility.
. s causeway 2.3 km long from the reclaimed arca 1o the ore quay, and

. an ore quay with two berths

The biguad bulk facility or Onl Jetty s an extension of the ore jetties and includes berthing and unloading facilities
The oil 1s pumped to storage facilities outside the port’s junsdiction via a pipeline.

The breakbulk general cargo facility presently consists of one quay. 250 m long (General Cargo Quay ). but 1s being
extended by two addstional quavs of 620 m. Lead, copper and zinc concentrates are stored. pnor 1o export, in a shed
with a storage capacity of 30 000 tonnes.

The fishmg facihtics w the south-westem section of the bay fall outside the junsdiction of Portnet, and arc managed
by the large fishing compamies (Sea Harvest, Southern Scas Fishing Enterprises and Saldanha Bay Canning
Company )

Saldanha B 1s one of the maun contres of manculture in South Africa. Presently, almost all of the country 's musscl
production 1s gencrated in Saldanha Bay (2 500 tons fresh weight per annum - Monteiro ¢f ol 1996)

343 CATCHMENT CHARACTERISTION

The Port of Saldanha has a catchment of 96 kmy® with a mean annual runoff (MAR) flowing into the port of 1 32
mulhon m' (Figure 3 3). The natural vegetation s Karoo and Karmod. The geology compnses acid and intermediate
intrusions. and the overhving soils are moderately decp to decp with a sandy texture. The rebief 1s flat and the
catchment has an crodibility index of 14 (medium). producing a sediment vicld of 25 000 tonnes per annum
( Rooscboom ¢f al 1992)

Agnculture 1s the pnmany land use. wiule the urban arca totals about 7 km® Storm water from the towns of
Vredenburg and Saldanha contnbute to the runoff entering the pont system

The Bok River. which flows mto the northern part of the Port of Saldanha. ongmates m the town of Vredenburg.
There are no maor dams. abstraction, inter-basin transfers or pomt source discharges taking place along its course
There are however fish factones situated alongside the harbour itself These include North Bay Canming Company
and Saldanha Bav Canming Company. which came mto operation in 1903 and 1905 respectively (Burman and
Levine. 1974, Johnson and McGibbon, 1991)
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344  ENVIRONMENTAL PROBLEMS

As a result of both histoncal and proposed developments in the arca, Saldanha Bay has generated considerable
interest from environmentahists and developers: There have been numerous environmental impact assessments on
several of the previous developments (e.g CSIR 1995)

Interviews with representatives of stakeholders generated the following environmental issucs perceived as beng of

concem

»  the clash between development and nature conservation,

+  the long-term impacts of certun industnics through their operational activities ¢ g discharges of sohid and hquid
wastes (c. g fish wastes).

*  heavy metal pollution from metal ores,

«  the impacts of boat repair activities.

»  storm water from industrial arcas i the developing catchment, north of the port,

* air pollution from won ore dust,

» odours from fish and oil,

»  the impact of aquaculture acuvities.

« potential for ol pollution.

« potenual for nowse pollution, and

« aheration of water circulation patterns by constructions in the port.

There was general consensus that the area had the potential to create a large amount of public conflict unless careful
planming was undertaken and development did not occur in the same way as in the older ports of South Afnca

JAS  WATER QUALITY PROBLEMS

The Port of Saldanha has 36 outfalls/dispersal pomnts flowing imto it, cach of wiuch contans potential pollution.
These are:

»  the Bok River, which has storm water, treated effluent from the Saldanha waste water treatment works and even
raw sewage at umes when there 15 overflow from the sewage pump station,

*  two direct stormwater discharges,

* 19 indirect stormwater discharges.

» five stormwater overflows from attenuation ponds,

» seven sewage overflows from pump stations, and

* two discharges from fish factones
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Water quabity problems have not been particularly severe in the Saldanha arca. According 1o the Vredenbury
Transutional Local Councal there have only been two notable pollution events in the last three vears (a bitumen tanker
leak nto the stormwater system m October 1995, a factory ol tank lcakage i September 1996) Nevertheless, the
interviews generated the following water quality problem arcas

«  the occurrence of red tides from manne dinoflagellates,

o oxcessive growth of the manne alga Ulva spp .

» ncreases in debns and garbage.

« ncreased ool pollution.

* ncreased scwage inputs,

« impacts of storm water runoff,

o discharges of fish factory effiuent.

» increased crosion of beach arcas,

o diesel and chemical spillage,

*  contamunation of sediments;

¢ comtarmunation by wron ore, and

« pollution under the aquaculture ropes

It was not possible to obtain any quantifiable information on the extent of these problems

346 WATER QUALITY MONITORING AND MANAGEMENT

The water quality monitonng and management currently done at Saldanha Bay includes the following
. Department of Water Affairs and Forestry

The DWAF has no local office at Saldanha Bay, but manages the situation from its Western Cape office
n Bellville Approxamately one man-week per month s allocated 1o management of Saldanha Bay water
quality

There are currently no water quality objectives for the Bay, but these are being developed through the
Saldanha Bay Water Quality Commuttee, a voluntary forum created to oversee and monitor water quality
issucs affecting the Bay. The forum consists of representatives from environmental organisations, local
communities, labour umons, local authonties, Portnet, the fishing industry and the DWAF Likewise, a water
quality plan and policy 1s currently being developed
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The DWAF uself does no momitoring of water quabiny at Saldanha Bay cither within the port or the
mflowing systems. and does not produce any regular formal report or documentation on water quality in
Saldanha Bay It receives reports from industnes and local authontics that have permuts to discharge
effluents or who nught have an impact on the water quality flowing into the port. These include: the fish
factones, Saldanha Sicel. Namaqua Sands. Portnet and the responsible local authontes.

. \V redenburg-Saldanha Transitional Local Council (TLC)

The TLC has the responsibibity for managing all forms of water pollution in the Saldanha Bay catchment
This 1s mamhy handled by the mumcipality’s Health and Town Engincer’s Department

The TLC does not have any formal water quality policy, plan or objectives for the port and its catchment
It does. however, follow the lead provided by the DWAF and participates in mectings of the Saldanha B
Water Quality Commutice

Momitoring i the catchment includes monthly anahvsis of sewage outfalls There 15 no stormwater
monormg Coliforms in the Bay arca adjacent to the municipal arca are momitored by the South Afnican
Medical Rescarch Institute. Approxamately R30 000 per annum is spent on monitoring The results of the
monstonng are tabulated and filed They are used manly for internal purposes and not sent 10 any outside
partics. There are. thus. no regular formal reports or documents available on water quality charactenistics
of the TLC's momtonng programme

. Portnet

Pornet 1s concened with pollution of the port arca and this portfolio 1s the responsability of the Manager,
Port Engincening The orgamisation has not developed any policy., plan or water quality objectives for the
Portnet arcas [t does. however, collaborate and participates i the meetings of the Saldanha Bay Water
Quality Committes

Portnet monnors the followng

. runoff from storm-water drasns (monthly ).

. borehole water quality (monthly)

. quality of mussel meat from the aquaculture systems (monthly ), and

. sediment charactenisticstannually )

In addition, an overall water quality asscssment 15 done evers three vears. Portnet does not momitor inflows
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nio the port

Reporting of the results s done internally and there 1s no formal reporting to the local Saldanha commumity
The DWAF as well as the local authontics are involved only on a “need to know™ basis, while the DEAT
is not mvolved at all There are no formal Portnet reponts or documents available on water quality

charactenstics.

3.4.7 SCIENTIFIC KNOWLEDGE OF THE SYSTEM

Saldanha Bay has received some scientific water quality research and monstoning attention 1n the past (mine arucles

n scientific journals). Studies have focused on:

. natural and anthropogenic changes in Saldanha Bay since construction of the port (Montewo ez al  1990),

. the umpact of port development on water circulation in Saldanha Bav (Monteiro and Brundnt, 1990,
Monteiro et @l 1990, Montewro ef al. 1996, Weeks er al 1991),

. water and effluent management in the fish processing industry (Bunnic and Partners, 1983),

. the potential of the svstem to support manculture (Montewro ef al 1996),

. water quality simulstion and a companson of alternative effluent outfall options (CSIR 1979)

. the impact of human activities on the distribution of macrobenthic fauna in the Bay (Jackson and McGibbon
1991), and

. several Environmental Impact Assessments dealing with developments and the port (¢ g CSIR 1995)

All parties who were interviewed were of the opinion that. although there was no holistic document or study done,
there was a basic understanding of the Saldanha Bay system However, they also agreed that most rescarch efforts
were ad hoc and disparate, being mamly denved from studics that have assessed the impact of development

348 IMPROVEMENTS TO THE EXISTING SITUATION

The following views on how to improve the management of water quality i the Port of Saldanha were expressed
by the vanous partics interviewed

Department of Water Affairs and Forestry:

. development of better policy for integrated catchment and pollution management.
. better auditing of activities and pollutants,

. better trauning and awarencss of water quality i1ssues,

. development of professional water quality management capacity in the area, and
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. better co-ordmation of planning for the arca’s development

Vredenburg-Saldanha (West Coast Peninsula) Transitional Local Council (TLC):

. better comphiance with certain water quality standards,

. better control of stormwater outlets,

. a revised and co-operative water quality monitonng system.

. a single agency for water quality and/or environmental monitonng,

. a better transparent reporting svstem for the stakeholders, and

. a revision of the mstitutional and legislative system for water quality management

Portnet:

. a change i the perceptions of the stakeholders and developers with regards to managing water quality and
mtegrated pollutson control.

. the development of a regional framework and plan for integrating development and environmental
management. and

. a widening of the perspective beyond just water quality management.
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3s PORT OF CAPE TOWN
351 HISTORY AND DEVELOPMENT

The Port of Cape Town (Figure 3 4), situated at the southern comner of Table Bay (337555, 187 26'E), 15 the second
oldest port in South Afnica afier Port Ehizabeth In the 17th Century, Table Bay was a key stopover for mantime
traffic en route from Europe to the Far East and vice versa In 1652 Jan van Ricbeeck established a permanent
settlement i Cape Town to provide for the needs of the shupping that passed. The carly saitling ships had to anchor
in Table Bay, while small boats phed between them and the land This was an unsatisfactory situation as many ships
were wrocked because of the strong winds that occurred. There was clearly a need (o solve this problem. but it was

not until 1860 that engincenng solutions were put into practice
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FIGURE 3.4: Diagram of the Port of Cape Town,
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The Port has seen the following developments over the past 140 vears

. 1860 - the construction of a breakwater.

. 1870 « the completion of the Albert Dock.

. 1876 - the completion of a coaling wharf.

. I878 - the extension of the breakwater and the construction of the Victona Basin,

. 1924 - the development of special handling facilitics such as the cooling sheds and a gram clevator,
. 1925 - provision of odl bunkenng faciliues,

. 1939 - The construction of the Duncan Dock and reclamation of the foreshore,

. 1944 - The construction of the Sturrock Graving Dock.

. 19605 - The modermsation of the Port, and

. 1989 - The desclopment of the Victona and Alfred Water Front as a tounst area

There are proposed plans by Portnet to develop new port facilities i the arcas to the north of the exisung pon

352 USAGEAND FACILITIES

The Port of Cape Town is a general cargo port servicing the Western Cape, Mpumalanga and Gauteng It s
renowned for its deciduous fruit exports. along with the import and export of products such as chemucals. paper
products. mechamical appliances, meat and agncultural products. tmber, textiles and fish (hup /gandalf
casicoast co za/users/porinet). A total of 11.6 million 1onnes of cargo (contamensed. bulk. breakbulk. ro-ro.
petroleum and transhapment) was handled i 1995 This amounted 10 handling 3 669 vessels in 1993
(hitp //gandalf castcoast co za/ users/portnet )

Some of the port's secondary business mcludes hosting forcign fishing vessels operating in the South Atlantic and
South Indian occans. hosting cruise shups: shup repaur. fuel bunker supply and as a logistical base for countnies with
mierests in the Antarctic (hitp //gandalfl cast-coast co, za/users/portnet )

Cargo handling facilities at the Port of Cape Town include breakbulk facilitics. a contaner termunal, bulk cargo
facilines and roll-on-roll-off (ro-ro) facilities. as well as cartage facihities for transportation of goods 10 and from the

port (see Figure 3.4).

The Duncan Dock provides modem facilities for the handling of bulk and breakbulk cargo at eleven different berths
Open and covered storage space is available at the Dock. as well as overiand transportation (rail and road)

The Contamer Termunal 1s situated i the Ben Schoeman Dock. It 1s divided into a decp-sca and coastal terminal.
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providing a quay length of 1 700. with a maximum dratiof 131 m It covers a 1otal storage area of 97 hectares. with
a stacking area of 3 300 TEU ground slots  This allows for an average stacking of 2 contamers The Ben Schoeman
Dock also has a cold storage facility. know as the Container Reefer Holding Store It 1s capable of holding 500
contaners. and has an addstional 23K reefer plug points for refngerated containers. A packing store. adjacent to the
Holding Store 1s presentiy under construction

Repair and maintenance facilities are available in the Sturrock Drv Dock. the Robinson Drv Dock and the Reparr
Prer The Sturrock Drv Dock i the largest dn dock in southern Afnca. with an overall docking length of 360 m The
Robinson Dnv Dock s used mainh by larger fishing vessels and offshore support vessels. [t has an overall length
of 161 2 m The Repair Prer 15 457 m in length. and has a maximum depth of 12 m at chant datum

There are 61 bunkenng points in the port. and manne fuel oil. gas oil and vanous blends of fuels are available at
most cargo working and repair berths Fresh water supphes. chandling services. and stevedonng are available, as

well as salvage. towage and commercial diving services

Over the last decade. the port has developed extensive tounst facilities in the form of the Victona and Alfred
Waterfront The Victoria and Alfred Basins have been modified sigmificanth to provide tourtst attractions. including
the new Two Oceans Aquanum and Occananum A vacht basin for recreational vacht berthing is also available and
highhy active

JE53  CATOCHMENT (HARACTERISTICN

The catchment area of the Port of Cape Town 15 29 km” and has a mean annual runoff (MAR) of 6.07 million m’
(Figure 3.3) The land-use 15 pnmarily urban (16 km*). with much of the remaming area being occupied by
mountanous terram. The natural vegetation 1s mamiy Karoo and Kamod. with arcas of sclerophylious bush on Table
Mountain

The underhang geology 1s porous unconsolidated and consohidated sedimentary strata. The overlving soils are sandy,
moderateh deep to deep souls. A medium erodibiliny index ( 14) 1s representative of the area. and the sediment vield
15 approxamateh | 000 tonnes per annum (Roosehoom ¢r al |992)

There i1s only one dam i the area. nameh the Molteno Reservorr It has a capacity of 220 000 m* There are neither
abstractions nor point source discharges taking place within the reservorr catchment
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A single mdustnal outfall (owned by Concentra) discharges into the Victona and Alfred Basin within the port
{Ouick and Roberts 1993). There are 3 major stormwater outfalls into the port. comprising aggregates of numerous
stormwater pipes Two discharge stormwater from the aity mto Duncan Dock, whalst the third discharges stormwater
from the industrial complex of Paarden Eiland into the Ben Schoeman Dock (Henry. McGibbon, Davis. Mackay.
and Moldan. 1989) Stormwater from the city 15 expected to contam large amounts of sobd and hiqud pollutants
derned from urban and central business arcas

324 ENVIRONMENTAL PROBLEMS

Cape Town s generally perceived as bemg one of the most beautiful cape arcas m the world. It follows that public
perceptions and attitudes would support a high level of awareness and concern for any developments that maght
impact on the environment. In the context of the port, interviews with stakcholders gencrated the following
environmental concerns and issues

. ascsthetic problems caused by the multiphicity of uses of the port arca and poor planming.

. oil pollutson from ol terminals which includes both soul and water pollution.

. the disposal of wastes from ships.

. air pollution from sandblasting of ships.

. fish factones that gencrate both odours and organic contamination.

. heavy metal and organic pollution from the dry docks.

. storm water management of the port arca as there are some 30 drains into the port arca.

. dumping of matenals on the docks.

. the potential for the scrap to cause pollution:

. linter debris from the caty |

. silt and sediment discharges from the Table Mountan area. parucularly afier the occurrence of fires. and
. pollution of Table Bay from the catchments. particularly the Liesbeck River and sewage outfalls

355 WATER QUALITY PROBLEMS

Although several of the above environmental concerns are related 1o water quality, the consensus was that the main
water quality problems currently being expenienced by the port arca include

. storm water and cfflucnt disposal from owmtsade the port ¢ g the Green Pomnt Outfall.

. discharges from the fishing industry.

. ol pollution both historical and current.

. debnis and bitter.

. acsthetic appearance of the water, and
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heavy metal contamination of sediments

356  WATERQUALITY MONITORING AND MANAGEMENT

The water quality management and monitoning system for the Port of Cape Town includes the following

Table Bay Water Quality Committee

This commuttee 1s a voluntary orgamisation comprised of semor decision-makers from authonties that have
an interest i ensunng that water quality in Table Bay 1s mamtained (Table Bay Water Quality Comnuttee
1996). The geographic arcas of concern are the land catchment arcas that drain to the coastal zone and the
part of the coastal zone between Llandudno and Koeberg Water quality management of this commutice
centres around the pollution of Table Bay Marine outfalls and the bactenological quality of nearshore water

form the main focus of attention

Department of Water Affairs and Forestry

The DWAF provides services from its regional Westem Cape offices in Bellville. It does not allocate a
magor prionty to the port and the human resources allocated are, at most, one man day per moath. There 1s
no formally published specific water quality policy or management plan for the port and its catchment, nor
are there water quality objectives set for the port.

The DWAF itself does not do any momitoring, but reecives results from several partics who are momitoning
(¢ g industnies and organisations that have permuts to discharge). As a result, the DWAF does not produce
any regular formal report or documentation on water quality of the port or its catchment

Cape Town Metropolitan Council (CTMC)

The CTMC 15 concerned with water quality management in the arca under its junsdiction. In the context of
this study this forms the entire catchment arca of the Port of Cape Town Because of the nature of the area,
most of the management actvity 1s focused on stormwater runoff The discharge of effluents into the sea
and bacteriological quality of ncarshore waters also form an important facet of management.

There i1s no water quality policy. management plan or receiving water quality objectives for the port or its
catchment. The CTMC follows the lead of DWAF and the Water Act 54 of 1956
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The responsibility for monitoring is that of the CTMC’s Scientific Services Laboratory. However. this
laboratory does not monitor the quality of stormwater discharges from the catchment. There is monitonng
of the discharges from outfalls and rivers such as the Salt River (City of Cape Town 1996). as well as
bactenological quality in the nearshore water

CTMC collaborates wath the Table Bay Water Quahity Commuttee and the city engineer s the chairman of
thus commuttee

. Portnet

Pornet 15 concerned with the pollution of the port and waters under its junsdiction. Thas area extends from
Creenpont 1o the Robben Island highthouse and then to Table View (an arca of some 100 km2). The mam
focus however s on activities in the port arca. The Port Captain 1s responsible for pollution prevention
within the port arca and the Port Engineer 1s responsible for clean-up operations

The orgamsation has an annual budget of almost R4.7 mulhion for water poliution control. but Portnet docs
not have ans formal specific policy or plan for water quality management in its arca, and there are no
published water quality objectives. Water pollution falls under several departments within Portnet. These
nclude the port engincer and the port captan depending on the source of the pollutant

Monutoring of water quality by Portnet consists of the following:
. sediment anahvsis 1s done once a vear
. hitter. whach 1s discharged into the port from the CBD (weekiv)

Reporting on water quality 1s iternal and there 1s no formal reporting to DWAF or the Cape Town City
Council. Thus, no formal reports are prepared. Results of sediment analvsis are. however. submtted to Sea
Fishenies. Porinet collaborates with and serves on the Table Bay Water Quality Commuttee

JAT  SCHNTIFIC KNSOWLEDGE OF THE SYSTEM

There have been few research studies that have examined water quality 1ssues in the catchment and Port of Cape
Town Ths reflected by an almost complete absence of published literature. The focus on water quality rescarch
and momtonng has been on pollution surveys of Table Bay, particularky its sediments and macrobenthos (Orren ¢
ai 1981, Henry o7 al 1989, Quuck and Roberts 1993) These studies have been pnimanly concemed with assessing
the long-term impacts of stormwater inputs and sewage and industnial outfalls on the health of Table Bay
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The stakeholders who were interviewed were unanimous that there 1s itthe scientific understanding ol the Port water
mass and s catchment arca

358 IMPROVEMENTS TO THE ENISTING SITUATION

The arcas that were suggested. by interviewees, as requinng attention and action include

Department of Water Affairs and Forestry:

. a secretanat 1o co-ordinate and facilitate activitics on water quality management.
. mcreased resources (funding and personnel ) 1o become more proactive,

. better planning:

. a detarled situation anahvses of water quality m the port and its catchment.

. an improved mformation management system.

. a water quality management plan with source control and activity management,
. a review of mstitutronal mandates and responsibilitics, and

. areview of legislation.

It was cmphasised that the above ponts should also attempt 1o examine the port and its catchment within the wider
context of Table Bay

Cape Town Metropolitan Council:

. a better understanding of the extent of the water quality problems.
. establishment of a stakeholder hatson forum. and

8 a better reporting svstem

Portnet:
. a strategic environmental assessment needs 1o be done, and
. a better stakeholder luson and reporting svstem
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3.6 PORT OF PORT ELIZABETH
360 HISTORY AND DEVELOPMENT
The Port of Port Elizabeth (Figure 3 6), is situated on the south-castern coast of South Afnca (33°56'S, 25 "36'E)

on the westem side of Algoa Bay, mudway between the ports of Durban (384 nautical mules NE) and Cape Town

(423 nautical miles W)
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FIGURE 3.6: Dragram of the Port of Port Elizabeth

Banholemew Diaz was the first recorded European to call at Algoa Bay in 1488, but it was only with the British
settlers in 1820 that the need for a customs post developed In 1825 the harbour was given port status with the
appointment of a harbour master. The first jetty, the North Jetty, was built in 1837 and by 1877 Algoa Bay was
descnbed as the pnincipal port in South Africa (http //gandalf castcoast co za/users/portnet)
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Construction of the port’s first commercial quay, the Charl Malan quay commenced on the site of the old North Jetty
in 1930 Later a second quay and tanker berth were constructed and a bulk cargo quay built between 1959 and 1963
With the advent of containensation. the widening of the Charl Malan quay became necessary. Work on this was

completed i 1975 (hutp //gandalf castcoast co za/users/portnet )

There 15 currenth an mvestigation 1o develop a decp-water port at the Coega River Mouth. 20 km from the existing
port. This will complement the activitees in the existing port

36.2  USAGE AND FACILITIES

The Port of Port Elizabeth mamly serves heaviy industnalised and itensively farmed arcas of the Eastern Cape and
parts of the Free State. The largest export commoditics are fresh frut and manganese ore. Port Elizabeth senves as
an ety pount for the motor car parts for the industry, as well as an exit for fully-built vehicles to the Far East Other
commaodities passing through the port include chemicals. houschold goods. rubber. textiles, steel. building matersal,
paper and agricultural products (wool. vegetables etc ), (hitp.//gandalf castcoast co za‘users/portnct )

The port has a total docking area of 4 000 m and a maximum chart depth at the entrance of 14.5 m. It comprises
$IN operating sections: manne services. the contamer termimnal, gencral cargofro-ro, bulk nstallation, ship repair
facilitics and mfrastructure (see Figure 3 6)

The Contamner Termunal on the Charl Malan Quay has a total backup arca of 39.9 hectares with a stacking capacity
of 5 000 TEU ground slots. which allows for an average stacking height of two contamers. There are 72 recfer plug
pomts i the termmal for m-transit cooling of penshable contamensed commoditics. The quay has a total kength of
635 m and a maxunum depth of 12.2 m The terminal has an annual contamer handling capacity of 320 000,
although only one third of this was used in 1995 (http //gandalf castcoast co za/users/porinet )

The Dry Bulk terminal has four open storage bins wath a total capacity of up 1o 350 000 tonnes of mangancse ore,
the mam bulk commodity. These are serviced by two upplers for the gondola-type rail trucks, linked by convevor
beits to the storage bins.

Berths X9, 10, 11 and 12 provide facilitics for the handling of breakbulk cargo. Provision 1s made for stern and
quarter ramp ro-ro vessels at berth 100 Three general purpose sheds provide a total under-cover storage of 10
300 m" or 35 500 m’ The pre-cooling shed. situated at berth 9, has a cover arca of 17 500 m*, and a total refrigerated
storage capacity for 4 700 pallets and 2 000 pallets non-cooled. Palletised citrus cartons are shipped at an average
of 60 tonnes per crane hour:
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Port Elizabeth has limuted ship repair facilitics. The port operates onc shipway for the repainng of vessels up to |
200 1onnes (bitp //gandalf cast-coast co za/users/portnet)

Bunker facilities are avalable but no blended fuels. Fresh water supplies are available from pipelines at all berths
and chandling services are offered

The fishing industry 1s well-cstablished in the port on lcased land Vanous companics operate fishing flocts. low-
temperature froczmg facilitics, fish processing. canning and fish meal plants. as well as sea water fish tanks for the
storage of hive lobsters

363 CATOHMENT CHARACTERISTIOS

The Port of Port Elizabeth’s catchment spans an arca of 84 km™ with a MAR of 9.16 mullion m’ (Figure 3 7) It has
arcas that are heavibv industnalised and mtensively farmed (Portnet, undated), as well as an urban arca of about 34
km The natural vegetation comprises coastal sub-tropical forest in the lower portion, and false sclerophy lous bush
and tree plantations at the top of the catchment.

The underbying geology 1s pnncipally arenaceous strata. The overlving soils are moderate 10 deep. with a sandy loam
texture. The relief 1s undulating The catchment has a low crodibility index (17), with a sediment vacld of
approxamately 8 000 tonnes per annum (Rooscboom e al. 1992)

The Bakens River runs through the catchment to the port. Its volume 1s small, giving nsc to the need for scveral inter-
basin transfers to the town of Port Elizabeth. They total 46 mullion m*/a (Table 3 2) All the inter-basin transfers arc
government water schemes
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TABLE 3.2: Inter-basin transfers to Port Elizabeth

NAME OF SCHEME SOURCE APPROXIMATE
VOLUME (10* m'/a)

Kromme River (Churchull & Charlic 16

Malan dams)

Gamtoos River GWS Gamtoos River (Paul Saver & Loene
dams)

Lower Sundavs Ruver GWS Sundavs River
* Volume will increase in the future

364 ENVIRONMENTAL PROBLEMS

Environmental concerns expressed by the persons interviewed included

. air pollution and contamination from manganese ore dust,

. noise pollution from ship activity and loading/offloading activities,

. the aesthetic problems associated wath having a port adjacent to the city,
. odours from fishing industry activity, and

. the problems associated with illegal squatting on land adjacent to the port.

In general Port Elizabeth has not encountered many problems with environmental issues
365 WATERQUALITY PROBLEMS

The water quality problems identified by Portnet inciude:

. the pollution status of dredged pont spoils - there 1s an indication of clevated levels of lead, copper, znc and
chromium,

. seepage of o1l into the water system.
. runoff and litter from the Central Business Distnict (CBD),
. waste dumped from the port and the fishenes jetty,
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. dumping at Deal Party. and

. the impacts of ballast water

The Pont Elizabeth Local Council representative did not have any comments and the DWAF were unavailable to be
mterviewed In general, the port s viewed as having few water quality problems

366 WATERQUALITY MANAGEMENT AND MONITORING

Water quality management for Port of Port Ehzabeth comprises the followang:

. Department of Water Affairs and Forestry

The representative from DWAF who was responsible for water quality 1ssues in the Port Elizabeth arca was
unavailable for interview However, a telephonic discussion indicated that DWAF does not give a hugh
pnonty 1o pollution of the port and its associated catchment arca

. Port Elizabeth Transitional Local Council

Water quality 1 managed by the City Engincer’s Department and analyses are undertaken by the municipal
laboratory  There 1s no formal water quality policy for the port or its catchment and no water quality
objectives have been defined No personnel have been specifically emploved 1o deal wath water quality
flowing into the port arca.

The focus on water quality management s the Bakans River where weekly bactenial monstoning at 8
sampling pownts 1s undertaken The momitonng programme also includes 18 stations on the foreshore and
one station in the port (from the quay). The results are reported to the city engineer on a weekly basis and
there 1s an annual summary No formal interpretive reports or documents were available

There appears to be little collaboration with outside orgamsations, although the DWAF 1s provided with
copies of bactenological results Portnet 1s not given this information.
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. Portnet

Portnet has scveral departments that are concerned with water quality management These are
. the port captain (manne and land-based pollution),

. the port engincer (dredging). and
. the nsk manager (nowse, dust and health aspects)

There 1s no formal Portnet water quabity policy management plan nor have water quality objectives been set
for the port arca However, approximately R70 000 1s spent annually on environmental asscssments.
sampling and anahvsis. Analvses for the pont are done by the Transnet Chemucal Services in Johannesburg
Portnet docs not monstor water quality of the port or its inflow. Sediments arc analysed annually according
10 an agreement with Sea Fishenies in terms of the London Convention. There s no reporting of results or
mteraction with outside partics unless there has been a cnisis

367 SOIENTIFIC KNOWLEDGE OF THE SYSTEM

There were only two published scaentific reports on aspects that relate to water quality for the Poet of Port Elizabeth
(Schumann 1990; Van der Merwe 1994) Both Porinet and the TLC acknowledge that there is hittle scientific
understanding of the harbour and its catchment. Thas status 15 also reflected by the low number of current rescarch
monitonng projects (1) and databases (0) that respondents submutted

368  IMPROVEMENTS 1O THE EXISTING SITUATION

The following improvements were recommended by the various parties interyiewed,

Department of Water Affairs and Forestry:
No comment was received from DWAF

Port Elizabeth Transitional Local Council:
No comment was made by the TLC.
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Portnet:

. improved planning and siting of acuvities,

. improved interaction with DWAF and the local authonty .
. a environmental professional within Portnet,

. removal of specific activities from the port environs (¢ g the ol site)
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3.7 PORT OF EAST LONDON

371 HISTORY AND DEVELOPMENT

The Port of East London (32°2'S. 27 '45'E. Figure 3 8), sutuated on the south-cast coast of South Afnca at the
mouth of the Buffalo River. came into being during the first half of the nincteenth century when there was militan
acuvity dunng the Border wars. However, 1t was not until the opening of the Vaal River diamond ficlds i 1869 and
the construction of the raslway line to the Transvaal that the port developed further Thas led to the construction of

a breakwater and inner port works m the 1870s
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FIGURE 3.8: Diagram of the Port of East London

Chapter 3 Chasacteristics of South Africa’s Ports and Their Catchments Page 82



Water Quality Management of South Afnca's Major Port-Catchment Systems
In 1910, East London was proclaimed a city and the port became a vital link between South Afnca and the world
A turning basin was opened in 1937 and a graving dock ten vears later These were followed by the construction of
the gran clevator, and later, in 1977, the opening of the contamer berthing facihitics and stacking vard. In 1979 a
berth was converted for ro-ro vessels (ip //gandalf castcoast co za/users/portnet ).

The East London arca has been declared an industnal development zone and there 1s a 5-10 year development plan
prepared by Portnet. There are some proposed developments for the port (Watermever ¢f ol 1997) One proposal
imvolves an extension of the existing breakwater for approxamately 1.5km out into the sea to create a new port arca.
This wall involve dredging off the arca known as Onent Beach. Plans are being developed, but these wall have to
undergo an covironmental impact assessment with its associated public participation.

372 USAGE AND FACILITIES

The Port of East London 1s South Africa’s only commercial estuanne port. and acts as the gateway to the entire
“Border™ arca of the Eastern Cape It provides emplovment for 494 people and has an annual turmover of about
R 80 nulthon (Mr D Grant. Portnet, pers comm )

Maize 1s the most important single product exported through the port (495 866 1 in 1996/97. Mr D Grant, Portnet.
pers. comm ). The Port of East London s also noted for shupments of Zambian and Zainan copper that are exported
through it (30 331 tonnes i 1996/97. Mr D Grant, Porinet, pers. comm. ). Other important commodities include
chemucals. fruat, imber. textiles, wheat. sugar and petroleum. Regular feeder services 1o and from the port, together
with effective road and rail networks strengthen the ports ability to land-bnidge cargo via its combs-termmal to
countnies to the north of South Afnca

Cargo handling facilsties nclude a dry bulk termunal. a bquid bulk terminal and a breakbulk terminal (see Figure 3 8)
The Dry Bulk Termanal conssts of the grain elevator, which s the largest on the South Afncan coast, and a shipping
gallery. The graun elevator has a storage capacity of 76 000 tonnes (hitp.//gandalf castcoast co za/users/portnet) The
liquid bulk termunal 1s known as the Tanker Berth. It 1s designed to handle refined fuel products, which are piped to
land-based storage faciliies outside of port limits

Cargo-handling activities are consolidated on the east bank, providing centralised facilities for contamensed traffic.
ro-ro shaps and comventional breakbulk vessels. The arca of cargo operations, also known as the combi termunal, 15
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also equipped with 38 plug points for holding refngerated recfer containers (http //gandalf castcoast co za/users
‘portnct )

The Port of East London offers a dry dock facihity. the Princess Elizabeth Graving Dock. It can accommaodate vessels
of a maximum docking length of 210 m and can be emptied m four hours. Bunkening facilitics are available at the
S- and T-berths Oil may be delivered by arrangement by road or rail truck (hitp://gandalf castcoast co.za
users/portnet )

373 CATCHMENT CHARACTERISTICS

The Port of East London 15 situated at the estuary of the Buffalo River in the Eastern Cape (Figure 3 9) It shares
the nver s catchment. whach covers an arca of 1 286 km The Buffalo River has its source m the Anatola Mountains
at an altitude of | 300 m AMSL and flows 140 km reaching the sca at East London The mean annual runof
produced 1s 1085 mullion m'

The catchment arca consists primanly (78%) of lower Beaufort Senes mudstone and sandstones with dolentic
intrussons { 22%6) common i the upper catchment (Palmer and O'Keefle 1990). Durning the dry season. the flow 1s
made up largely of seepage water from rocks of the Lower Beaufort Senes. and is consequently highly mancralised
(Watlmg eral 1985) The soils are moderately deep to decp. having a sandv loam texture in the top quarter of the
catchment and a clavey loam texture clsewhere The catchment has an crodibility index of 15 (medium; Rooseboom
eral 1992)

A combination of natural vegetation types exists m the catchment, which 1s dominated by coastal sub-tropical forest.
Temperate and transitional forest and scrub are found at the 1op of the catchment. whilst Karoo and Karrod
vegetation s found along the nver. Approximately 7.3 km® of the catchment 1s imgated. and 33 km* is forest area
Addisonally. Urban impacts from the towns of East London. Mdantsane, Berlin, Nderana, Zwelitsha, King Williams
Town, Bisho. llitha and Breidbach are evident in the BufTalo River, particularhy as many of the towns discharge
treated domestic effluent into nver (Tow 1981)

There are major industrics i the Buffalo River catchment arca. namely Da Gama Textiles and King Tannming
Compam  They dispose of their effluents by imgation onto land adjacent to the Mlahalaha and Isana tributaries of
the nver respectively. Other munor industries m King Williams Town discharge therr efMucnts down the municipal
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sewers (Slabbert, 1982)

There are several dams in the Buffalo River catchment (Table 3 3) Of particular interest 1s the Laing Dam. which
15 exposad to mflows of effluent from pount sources and drunage from effluent imgated lands. This causes a marked
decrease i water quality, as the dam s part of a closed loop. The flow m the BufTalo Raver 1s then stored in the Laing
Dam until 1t 15 abstracted. punfied and supphied to urban and industnal consumers in the maddle Buffalo catchment.
thereby completing the closed loop cycle Downstream the Bndle Dnft dam is in far better condition (Forster et al.
1987) Thus can be attnbuted 10 the dilution effects of the nver, and may be used as an indication of the type of effect
which may take place before the water reaches the Port of East London.

TABLE 3.3: Capacity of dams within the Port of East London’s catchment

CAPACITY (x 10° m’)

5.037

21.085
102

045

1.263

In summary a number of problem components contnibuting 1o the detenorating water quality of the Buffalo river can

be identified

. a hugh level of natural geological muneralisation aggravated by chimate;

. high natural crodibility charactenstics, exacerbated by reduced vegetal cover, and

. pollution associated with direct and indirect discharges of industnal, domestic and agncultural efflucms
(Hart and Bartel 1983)

On a smaller scale, the water entering the port consists of city runofl and industnal effluent. Three points have been
wdentified where industnial effluent 1s being generated, and Gately stormwater stream discharges directly into the port
arca (Van der Lith 1996) The City of East London (Plan No RR153/8) has identified the following areas of concern
Ben Schoeman Awrport, Wilsoma Township, the cemetery and the sewage disposal works A major area of concern
15 the Sccond Creek Tip Site very near to the port, and the sewage works adjacent to it
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374 ENVIRONSMENTAL PROBLEMS

Eny wronmental concemns for the Port of East London, wdentified by the interviewees, include:
. the proxumuty of the part to business and residential arcas .

. arr pollution, particularly dust from the maize facility.

. poor plantung of the area;

. acsthetic condition of the port relative 1o the aity, and

. contamination from the scrap metal dump

375 WATERQUALITY PROBLEMS

Persons imterviewed identified the followmng issues and concerns

. heavy metal contamination in the port sediments - this includes clevated levels of copper, zinc. cadmium,
lead and chromium:

. runoll from the townships,

. sewage effluent and sewage spill input into the Buffalo River;

. bacienological condition of the water,

. pollution from Ist and 2nd Crecks from low income high density settiements.

. lead contamunation from the Quigney stream.

. contamination from the dry dock due to ship repair work mvolving and blastmg and scepage,

. madvertent spills from industnes and manufacturing concerns in the immediate catchment, and

. runoff from the Gately arca

376 WATER QUALITY MANAGEMENT AND MONITORING

According 1o mierviewees. water quality management in the Port of East London comprises the following:

. Department of Water Affairs and Forestry
The DWAF “s man prionity in the Border area 1s on water resource management of the Amatola scheme
The lower Buffalo River and the pant. therefore, do not form a high prionty for the DWAF . Thus, there 1s

no formal water quality policy. management plan or water quality objectives for the port

The DWAF has a manpower shortage and no personnel have been speaifically allocated 1o deal with the pont
o¢ its water quality problems. There are, however. several permits for the use/discharge of water/cffluents
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in the port and this facet is dealt with by the DWAF As a result. the DWAF does not do any monitoring
uself, but receves mformation on request from those partics who do monitoning. There are no formal regular
DWAF reports or documents on the svstem. Reporting is event-related.

There 15 litle collaboration between the partics managing the port water quality. Although there 15 an
Amatola Regional Water Commuttee within which aspects of the Buffalo River and port can be discussed,
there is hittle prionty given to this by the forum The DWAF does collaborate with Sca Fishenes on the
pollution of sediments

. East London Transitional Local Council

As a local authonty, the East London TLC is concerned with management of water resources within its
yunisdiction This includes parts of the Buffalo River, centain impoundments and water/efflucat treatment
facihties 1t 1s manly the City Engineer’s Department that is involved with these issues

The TLC has no formal published policy or plan on water quality management and there are no water
quality objectives for the Buffalo River estuary. The TLC does, however, participate in the Amatola
Regional Water Commuttee, but this forum deals with far wider 1ssucs than just the port

There i1s no momstoning done m the port itself, although the Gately Stream, runof! from st and 2nd Creck,
the Buffalo River (5 km above the port) and raw water into treatment plants are moniored (see Appendix
4) There 1s no regular formal reporting system for any of the momtoring information collected.

. Portnet

Portnet 1s concerned with the management of land and water arcas under its junsdiction. It has several
departments involved in aspects of water quality management These are:

. the port captain (sea-based pollution and o1l spill equipment),

. the port engineer (dredged sediment and water quality ),

. the equipment manager (ol scparators).

. the cartage manager (o1l separators),

. the nsk manager (aur, noise and health)

Imeraction between these departments s maunly iformal, and there 1s no defined water quality management
policy or plan. Water quality objectives for the port arca have not been defined
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Portnet has developed an environmental monitonng programme manual for the Port of East London | pans
of whach relate specifically 10 water quality. Water quality in the harbour 1s monitored once per month and
the sediments are analvsed once per annum. Approxamately R250 000 per annum 1s spent on monitonng
The sediment information 1s sent to Portnet head office and Sea Fishenes. Water quality information s not
disserminated There 15 no reportng to any of the other parties mvolved in water quality management of the
port or its catchment There are no available formal Portnet reports or interpretive documents on water
quality in the pon

There 1s curently no mechamism for formal interaction between the partics to discuss water quality ssues
and the port arca

377 SCIENTIFIC KNOWLEDGE OF THE SYSTEM

There have been several system studies of the BufTalo River catchment that have identified the main water resource
problems of the nver and its assocuted reservoirs (¢ g Ninham Shand 1976, Tow 1981, Hart and Bartel 1983) An
carly study more than 40 vears ago wdentified certain water pollution charactenstics of the East London coastal and
port waters (Thomton 1957) The studses of the nver and port have been undertaken by a wade range of nstitutions
(mumcipabity, consultants, academics and government )

Water quality of the port is hughly mfluenced by the Buffalo River and its large catchment, which contains numerous
industrial, agncultural and urban developments, There appears to be a reasonable knowledge of the sources of water
pollutants in the catchment, but these are not well quantified What 1s lacking 1s a knowledge of the pollutants from
arcas adjacent to the port as well as of the water body and the mflucnce of the tidal system All parties were
unammous that there 1s no full scientific understanding of the port arca in terms of water quality

378 IMPROVEMENTS TO THE EXISTING SITUATION

The following improvements (o the management and monitoring of water quality in the system were suggested

Department of Water Affairs and Forestry:

. an integrated and holistic approach to environmental management.
. a water quality management plan,

. better knowledge of pomnt and non-point soarces of pollution;

. a biologrcal monitonng programme,

. better information processing and capacity, and
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. an electromic interactive environmental database that includes water quality information

East London Transitional Local Council:
. better monitoning and information management, and
. an mcrease in resources allocated to water resource management including funding and human resources.

. a better co-ordinated approach 1o environmental and water quality management within Portnet, and
. better co-ordination and mteraction between the parties involved in water quality management of the pon
and 1ts catchment
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is PORT OF DURBAN

38.1  DEVELOPMENT AND HISTORY

The Port of Durban (Figure 3.10 ) 1s siuated on the castemn scaboard of South Africa (297525, 317 1'E). The Bay
of Natal (or Durban Bay) w whach the Port of Durban stands, forms the best natural harbour in South Afnca. During
the maddle of the mneteenth century Durban became the port for the growing colony of Natal, but it was not until
the discovery of the Wawatersrand goldficlds that Durban became important, and senous attempt were made to
provide a shipping channel and a port Much of the engincering work was devoted 1o solving siltaton problems
caused by manne and inland sediment. Massive dredging activities formed the basis of thus. In 1870 a timber wharf,
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FIGURE 3.10: Diagram of the Port of Durban
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%1 m long. was completed. Development of the Mavdon Wharf arca started i 1904 with dredging and reclamation
of the mud Nats on which industnal and commercial concems are now sited. Since then the Port of Durban has
burgeoned into one of the best-cquipped and most modem of its kind 1n the world (http//gandall cast-
COast Lo za/users/portnet ).

There 15 a development plan which s based on integrating normal port actvity with tounism. Some of the envisaged
developments melude: enlargement of the entrance to international standards, development of the Pomnt arca into a
tounst waterfront, construction of 4 new container pier, upgrading of the passenger termunal, and upgrading of the
sewerage and reticulation svstem at Island View

382 USAGE AND FACILITIES

The Port of Durban s Afnica’s busiest port. It handies over 5 000 ship calls and 23,3 mullion tonnes of cargo per
vear. which 5 about 60% of all cargo entering South Afnca (Pornet 1995¢. hup//gandalf castcoast co za
‘wsers'portnet ) 1t has a water surface of 892 hectares at high tde and 679 hectares at low tide, and a total land and
water are of 1 834 hectares (Portnet 1995¢). The penimeter of the port arca 1s about |8 km m length

The Port of Durban mamly serves the industnal heartland of South Afnica, Gauteng, and the immediate
Pmctown/Durban mdustrial arcas. Bulk commodities handled at the port include soda ash. muneral product. wheat,
barley. marze. nee and sugar Other products such as citrus frut are also handled. as well as contancensed items,
refrigerated or not

No other South African port can match the number of direct hinks that Durban has 1o ports worldwide 1t is especially
effective as a hub port for cargo to and from the Far East. serving both South Afnca and East African countnes
(Pornet 1995¢) The Port of Durban also serves as a kev destination for cruise ships from around the world, and a
naval base for the South Afncan Navy.

Cargo handling 1s divided into three categones. contamner. breakbulk and bulk cargo. Under-cover storage of 8 500
m' s avalable for cargo pre-assembly and container packing and unpacking.

Durban Contaner Termunal operates 8 working berths with a total quay length of 2 128 m and a minimum depth
alongssde of 12,8 m The termunal has a stacking arca of 29.8 ha, with a total of 9 974 ground slots, including 500
reefer slots The termunal is operated as 8 common user facility, currently handling i excess of 70 000 contamners
per month (hitp //gandalf castcoast co za/users-/portnet )
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Bulk cargo facilitics in the port are mainly privately owned. namely Rennies Multi-purpose Bulk Termnal. IC1 Bulk
Soda Ash Terminal, SA Brewenies Bulk Malt Terminal and Rennies Bulk Coal Loading Terminal There are also
specialisad terminals for nee. sugar, molasses and grain. Bulk liquid chenucals and fucls are handled at Island View

Shap repair and maintenance facilitics are available at the Prince Edward Graving Dock. The Graving Dock has an
overall dock length of 352.04 m It can be split into two compartments, an mner one of 138, 68 m and an outer one
of 2069 m The dock can be empuied in four bours (http //gandalf cast-coast co za/users/pornnet)

383 CATCHMENT CHARACTERISTICS

The catchment contnibuting to the fow nto Durban Harbour has an arca of 247 kmy' (Figure 3 1), and produces
a mean annual runofT of 36.34 million m". Approximately 150 km” of the catchment 1s under urban development.
mcluding the cities and towns of Durban, Queensburgh, Chatsworth, Pinctown, Kloof and Hillcrest. A small arca
ot the 1op of the catchment compnses sugar cane, whilst coastal tropscal forest covers the rest

A combination of three types of geology underlics the Durban port catchment

. undifferentiated assemblages of compact sedimentary extrusive and mtrusive rocks underhices a very small
portion at the very top of the catchment.

. ntercalated arenaccous and argillaceous strata underlics the top of the catrchment. and

. an assemblage of ullite. shale and sandstone. occurs i the arca around the coast.

The souls are moderate to deep and the relief 1s undulating The top half of the catchment comprises clavey loams,
whereas sandy loams are found lower down. The sediment vield 1s medum (12) amounting to approximately
61 000 tonnes per annum

Durban Bav is the recipient of discharges from heavily urbanised catchments - the Amanzimnyvama, Umbilo and
Mhluuzana and the city centre. The urbanised city catchments are hinked to the pont by urban stormwater drains.
river inflows. wash-off from mndustnal sites. and industrial (Archibald and Fowles 1996)

There are three reservours in the arca, all of whuch are on the Mhlatuzana River They are the Spnngshaven, Wiggins
and Durban Mumicipality reservours, with capacities of 0.05 mullion m’, 0,12 mullion iy and 0,1 million’m
respectively. Treated sewage is discharged from the Umbilo. Umblatuzana and Queensburgh works

The rapadis developing Cato Manor housing project, which is being planned to accommodate more than 130 000
people within the next 10 vears. is based within the lower Mkubaan sub-catchment of the Umbilo River. According
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10 Archubald (1997) the pollution loads of undesirable solid waste and other contaminants reaching Durban Bay 1s
likely 10 increase in the future

The Amanzzmny ama 1s the most contaminated discharge entening the silt canal of the Bay and much improvement
n environmental performance of local industry ts requared to reduce the mputs of this source of pollutson ( Archibald
1997) According to Archibald and Fowles ( 1996), the Amanzimnvana inflow has some high levels of oxadisable
material entering the system. and the Umbilo River. which drains some informal settiements. 1s contaminated with
high levels of bactena

A total of 57 stormwater drains discharge urban nunofl into the Port of Durban, These contain a vanety of pollutants
such as rubber particles, o1l and fucl, trace metals, pesticides and street surface litter (Environmental Advisory
Services 1991, cated Guastella 1994). Guastella (1994) states how ruptured sewage systems have occasionally
contnbuted to high faccal pollution in the port

The Central Works (sewage works), which 15 situated on the tip of the BlufY, 1s treating about $5-60 mega-litres of
waste water per dav. It receives this large volume of sewage from the CBD through a subaqueous tunnel that runs
under the entrance 10 the port. The Central Works discharges effluent to the sca via long ocean outfalls The effluent
15 discharged 4 km offshore at a depth of 60 m (Cammack and Howarth undated) This does not affect water qualiny
of the port water body.

384 ENVIRONMENTAL PROBLEMS

Durban harbour has numerous perceived environmental issues and concerns. Those outlined by the imterviewees
mcluded

. a vanable chmate with associated natural hazards such as droughts. cyclones and floods.

. a general confhict between development of the pornt associated with development of the Durban CBD.

. ar pollution from numerous sources such as shipping repair activitics. grain. coal and metal holding

facilities.
. noise from all forms of transport such as road. rml and shupping.
. illcgal squatting in the port arca and its associated human bealth hazards:
. rodent and nsect infestations.
. congested roads.

. acsthetic problems associated with multipurpose development.
. mvasive species of plants and amimals;
. odours from chemicals and tank farms.
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. SENSILIVE NALWIT CONSSTvalion areas, ¢ g a mangrove area, which has been declared a hentage site, and
. activities i the CBD and thewr impacts on waste management problems in the port

The above 1ssues, together with the starus guo of histoncal development have all contnbuted to making the Port of
Durban and s catchment probably one of the more complex port-catchment systems for implementing 1ICM

385  WATER QUALITY PROBLEMS

The following concemns and issucs with regard 10 water quality were rased by the interviewees:

. general pollution via the ity stormwater drains (of which there are 57) that discharge into the port - these
discharge a wade vanety of solid and hiquid waste,

. Nooding and the impacts of debns and sediment that s transported into the svstem from associated
catchments - the Demoina flood cost almost R20 mullion in terms of dredging costs alone,

. the impact of oil - although there have only been a few major o1l spills there 1s generally evidence of oil in
the water.

. chemical spillage and oil seepage from the Island View Complex:

. the potential impact of slops and ballast waters,

. the contamination of sediment with a vanety of chemucals, particularly heavy metals and organics - there
1s evadence of clevated levels of copper, zinc, lead, cadmium and chromium,

. the overflow of sewage into the stormwater drains.

. msufficient sea and tidal surges for flushing.

. water circulation patterns in the port and at the head of the bay, and the occurtence of anacrobic water in
certamn arcas (particularly the dry dock),

. the conditions of the canals behind the tanker washout facility (King's Rest),

. possible contamunation from the Island View bulk hquid chemical facility, and

. lack of foul water dramage facilities within the Portnet property

38.6  WATER QUALITY MANAGEMENT AND MONITORING

Water quality management and monstoning in the Port of Durban system are as follows:

. Department of Water Affairs and Forestry

According to Ms A Rankin (KwaZulu/Natal Regional Office, pers comm.) The DWAF is the custodian of
South Africa’s water resources. The mussion of the Water Quality Management Directorate is to mantain
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these resources “fit for the normal use 10 which they are put” This 15 achicved through the administration
of the Water Act (Act 54 of 1956) and apphication of the policies of the Department

The Deparument’s Head Office 15 responstble for the development of policies and procedures Lo assist with
the equitable apphcation of the Act and monitonng of the Regions and thear activities. The Department’s
Regions are responsible for the implementation, monitoning and control of the activities of other control
authonties ¢ g Durban metropolitan Council and Portnet and thewr application of legislation such as bylaws
and ordinances promulgated in accordance with therr authonty and in line with the requirements of the
Water Act The DWAF does not have an inspectorate to monitor industnes and dischargers directly, but
ensures comphiance with the requirements of the Water Act through the controls of provincial and local
structures.

DWAF does not monitor water quality charactenstics of the harbour on 2 regular basis but has the
responsibility of ensuring that sutable monitonng and control systems are in place through the activities
of esther the local authonity, land owner or impacting party (preferably all three) DWAF should also fulfil
an audit function to ensure that the information collected is reliable

The function of the DWAF 1s not one of direct control and monitonng, but rather one of faciltation and
gudance of the activitics of others to ensure the necessary controls. In hight of thus, the capacity of other
control authontics impacts on the mput and manpower required by the regional DWAF offices as there 1s
a need to provide support where there 1s limited capacity. Little support 1s required in Durban where there
15 one of the most effective local authonitics n the form of the Durban Metropolitan Water and Waste
Department.

Greater Durban Metropolitan Council (Durban Metro)

Durban Metro deals with the water resources of the Greater Durban Metropolitan Area It has a haghly
professional Waste Management Department that is responsible for managing water pollution 1ssues, and
includes a chemical and mucrobiological laboratory for analysis

There 15 no formal water quality management policy or plan for the port and its catchment and no water
quahty objectives have been set by Durban Metro. The Durban Water and Waste Department follows the

policies and lead of the perunent Acts relating to water and public health

Durban Waste Management has an extensive momtoning network that covers the main inflows into the port
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(rivers, canals and stormwater dramns) It has a good indsication of the pollution status of these systems and
the point sources that contnbute to the pollution Data are kept on an electromic database and reported
internally to Durban Metro External reporting to the DWAF 1s undertaken in cases where there are
incadences of exceedance There are no mterpretive reports nor publications on the port catchment and its
water quality management

Collaboration between Durban Metro and other parties appears 1o be on a * need 1o know basis”™ when cnises
occur There are, however, several haison commutices that deal wath specific sections of the port (Island
View and Mavdon Wharf)

. Portnet

Portnet has several departments that are involved in water quality management. These include
. the port captain (general pollution on the water surface),

. the Planmung Department (environmental issues and water quality), and

. the pon engincer (dredging and sediment quality)

There 1s an internal Portnet commutiee, compnised of representatives from the above departments, which
meets every three months to discuss environmental and water quality 1ssues.

Portnet 1s only concerned with water quality management within the boundanes of its junsdiction (the port
surface and penimeter arcas, of whach Island View forms one such arca). Portnet does own land that it lcases

10 other orgamsations. In these cases, the other partics are subject 10 the municipal bylaws, but Portnet 1s
responsible for them under the Water Act

There 1s no formal, published Portnet policy or plan for water quality management in the port and no water
quality objectives. However, the Portnet Planming Department has recently commissioned and received 8
report from the CSIR on a water quality information system for Durban Bay (Arciubald and Fowles 1997)
It 1s unclear what water quality Portnet monitors in the port area and it was not possible 1o obtain any
published reports on Portnet monitonng results

Partnet collaborates with outside parties through several voluntary aison commuttees (Maydon Wharf and
Island View), but there 1s currently no forum for water quality management of the complete port or its
catchment. Communication is mainly on a pollution-cvent basis,
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387  SCIENTIFIC KNOWLEDGE OF THE SYSTEM

Literature oa the scientific knowledge of Durban Bay is extremely hmuted (two scientific articles in the Inerature -
see bibliography ). Most studies have focused on the environmental management aspects of the Bay in relation 1o
development. Several studies have assessed fish populations in the Bay (Guastello 1994, Bickley er al. 1995) A
recent iniative 15 underway by Portnet 1o improve the scientific kevel of water quality information on Durban Bay
(Archubald 1997)

There was a gencral consensus amongst the interviewees that scientific knowledge of the port and its catchment 1s
extremely poor

388 IMPROVEMENTS TO THE EXISTING SITUATION

The actions. sdentified by the Durban mstitutions that could improve the situation (although not necessarily within
therr mandate) are outhined below

Department of Water Affairs and Forestry:
. a clear defimtion of the roleplayers responsibilities 1s required, including the following

. industries should monitor the impacts on environment caused by their activities,

- Portnet 15 a landowner and must assume responsibility for ensunng that the companmics to which
it Jeases land, comply wath the requirements for the area. This could be achieved effectively through
the lease agreements and should be monitored by Portnet

. the local authonty should apply bylaws to ensure that the requirements of the Act are met. The local
authonity can be held jointly responsible for pollution flowing down any of their drains, canals or
conduits

. DWAF regional office should assist the other control authonties and ensure co-ordination of
information collection, auditing ctc
as well as co-ordimate regronal data collection so that a national perspective can be obtamned from
compilation of regional data

. an improved holistic understanding of water quality 1ssues in Durban Bay and its catchment, including
rescarch, inventones (activities and pollutants) and betier information on spatial and temporal trends,

. a revised management structure for the catchment and harbour,

. revised legislation,

. improvement of the capability of predicting changes.
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. improved education and awareness programmes at a local level, and
. the development of a josnt venture water quality management system

Greater Durban Metropolitan Council:

. better quantstative data on water quality .

. an integrated environmental impact assessment for the whole area 15 needed,

. a walter quality management plan,

. mproved co-ordination of regulatory functions.,

. the port arca should be viewed and managed as an integral part of the aity,

. the establishment of a port <conservancy 1o manage common environmental problems such as water quality.
and

. an improved collective reporting system

. improved education of people. particularly the public, about pollution.

. improved legislation on harbour regulations.

. change in attitudes on inflows of polluted water, waste management and garbage from the city area,
. improved co-ordination, both within Portnet and with other parties, and

. an improved information management svstem.
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39 PORT OF RICHARDS BAY

391 HISTORY AND DEVELOPMENT

The Port of Rachards Bay (Figure 3.12), situated about 190 km north of Durban (28°47'S, 327 4E), was developed
with the mtention of servicing the needs of the Mpumalanga and Kwazulu-Natal coal mines for the export of large
volumes of coal. Construction of the port commenced in May 1972 and was completed in 1976 Richards Bay was
ongmally a shallow estuanne lagoon Its conversion involved two major engineening exercises the separation of te
sanctuary and the deep water harbour, and massive dredging of the existing arca. The port has developed
considerably over the last twenty vears, particularly through the introduction of many industnes such ALUSAF,
Mond: Kraft Milling, Indian Oceans Ferthisers and others, all of which utilise the port's services
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FIGURE 3.12: Dragram of the Port of Richards Bay.
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Richards Bay has a port development master plan for which there has been an environmental impact assessment
done The master plan, as formulated in 1993, makes provision for the extension of quavs from the current $ km o
26.5 km and the enlargement of the current channels and basins from 630 ha to 2 200 ha (Begg 1996). Over the next
five vears numerous additions will be made 10 the port's capabiliies. For example. some of the major projects
associated with the dry bulk termunal include:

. & third export comveyor,

. a shed for export fertlizer.

. i shed for sulphur imponts,

. a two-berth finger jetty and a third ship loader;

. two additional grab loaders, and

. a facility 1o pack drv bulk commodities into containers,

392 LSAGEAND FACILITIES

The Port of Richards Bay contams the workd s largest single coal exporting tenminal. It compnises a land surface arca
of 2 157 ha (of which 63% 1s sull avalable for development), a water arca of 1 443 ha and an entrance channel
300 mwide (Frgure 3. 12; hitp //gandalfl castcoast co za/users/portnet ) The mitial development of the port allowed
for the entrance of ships of 150 000 onnes. but the quays were designed to allow for decpening to accommodate
vessels of up to 250 000 tonnes (hitp /gandalf castcoast co za/users/portnet )

Duning the 1995/96 fmancial vear. the port handled 72.5 mullion tonnes of cargo. 94% of wiich was destined for the
export market The largest commodity 1s coal. amounting to 57,8 million tonnes exported in 199596 The port also
provides infrastructure for ALUSAF, the world's largest alumuniem smelter. and handles metals such as ferro allovs,
chrome. pig iron and steel Other drvbulk commodities include zircon. rutile. ttanium slag. chrome, woodchips.
ferubsers, andalusite, vermuculite. sulphur. potash. coking coal. coke and rock phosphate (hip //gandall castcoast
Co za/users/portnet )

The Port of Richard's Bav faciliies include a bulk metal termunal. a bulk mineral termunal. a combi termunal and
marmne services The Bulk Metal Termunal in the Bavvue arca focuses on the handling of bulk metals and handles
approxamately 2.5 mallion tonnes of cargo per vear. There are two berths available for bulk metal handling The ferro
alloys storage arca covers |5 000 m* and pig iron 15 stored i a 6 000 tonne storage arca. In all the steel terminal
comprises 68 000 m* (http //gandalf cast-coast co za/users/ portnet )

The Dry Bulk Termunal 1s both an import and export termunal It has a current throughput of about 11,4 million
toancs per vear It has four berths. two export and two import. Two open storage arcas with a 50 000 tonne capacity
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cach are avanlable, as well as four gencral purpose sheds used to store titamum slag, rock phosphate and sulphurc.
and a further 32 concrete bulk storage bins to accomodate other export products A 200 000 toane shed for the
handling of import coking coal is also available Three 10 000 tonne silos are currently being used as medium-term
import storage (hitp //gandalf cast-coast co za/users/portnct)

The Combr Termunal handles combined products such as gramite. forest products. stcel. alumimum mgots. and
general cargo The termunal has the facility to handle an average of 1 000 contamers per month, via four berths It
has a storage arca of 10 000 m* for general cargo, 20 000 m7 for steel, 16 200 m for gramite, and covered storage
of about 26 000 m” for paper and pulp. There 1s covered storage of approximately 6 000 m

The Richards Bay Coal Termunal is the largest of its kind i the world, and is used for the export of hagh-quality
sicam coal Although the termunal is privately owned, the quas infrastructure servicing the terminal is provided by
Portnet. The terminal has 4 berths, and a handling capacity of 64 nullion tonnes per annum. Six mullion tonnes of
coal may be stored at thes termmnal at any one time (hitp //gandalf castcoast co za/users/portnet). The Pon of
Richards Bay also has a bulk storage facility for bulk hquids and liquefied gases, serviced by a single berth

Although the Port of Richards Bay does not presently have a dry dock facility, a proposal for one has been made
Bunker pomts are avarlable at berths 209, 301, 302 and 303, Bunkers are also provided by a bunker barge at am

berth i the port. as well as 1o decp-draughted vessels at inner anchorage (hitp //gandalf castcoast co za/
users/portnet )

393 CATCHMENT CHARACTERISTICS

The catchment contnbuting water to the Port of Richards Bay 1s 183 kme, and produces a mean annual runofT of 30-
35 mullion m' (Figure 3 13) The high runofl and warmer climate are ideal for coastal tropical forest. which
compnses the catchment s natural vegetation. The underfving geology of the arca comprises compact sedimentan
st The souds are moderately deep to deep and have a sandy texture. The catchment has a flat rebiel. but has a high
crodsbilaty mdex (X)) The sediment vacld 1s approximately 9 000 tonnes per annum n the Lake Mzingaz arca directhy
north of the port. The catchment s vegetation comprises primanly coastal tropical forest.

Lrban development covers approxamately 14 km® The main suburbs are situated in the arca around Lake Mzingaz
The other major land uses are the cultnvation of pine. cucalvptus and indigenous forests, as well as sugar cane
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The catchment can be separated into two sections. namely

. the port arca, whach 1s the area surrounding the port

. the Lake Mzngaz area, which compnses the catchment contnbuting to Lake Mzingazi’'s inflon  The
outflow from Lake Mangaz, namely the Mangaz: canal, in tumn produces an nflow into the port

Lake Mzingazt has a capacity of 4.7 mullion m’, with the upstream portion being surtounded by wetlands A total

of 108 mullion m"/a of water can abstracted from Lake Mzingazs by two mamn users, ALUSAF (0.438 milliom m'/a

and the Richards Bay TLC (10,476 mullion m'/a) (Table 3 4)

Major industrial concerns in the vicuty of the port include: Richards Bay Coal Termunal (RBCT), ALUSAF
Alurminium s two giant alununium smelters. Moadi Kraft Mills, Indian Occan Ferulisers, Richards Bay Mumncrals,

Bell Equipment and two woodchip exporting plants in Central Timber Co-operative and Silvacel (Business Das
1997)

In a studh by Archubald and Muller (1987), bulk precipitation (the compoasite of wet and dny fallout) causcd by awr
pollution of factones n the arca. was found to contribute a substantial proportion (0 the total external nutrent
loading reaching Lake Mzingaz: - a source of freshwater for Richards Bay

The pnman impacts from the RBCT. the biggest coal termunal i the world, have been shown to be suspended solid
pollution of the port and dust (Cerff and Botha, 1994)

394  ENVIRONMENTAL PROBLEMS

The environmental concerns of the parties interviewed were as follows

. air pollution from dust generated both within the port and the adjacent industnies.
. notse pollution from road, ral and shupping trafTic,

. a development conflict between the port. industry and nature conservation,

. a potential disharmony between the port and residential/ recreational activity, and
. chmatic influences such as evclones and the ocean currents

395 WATERQUALITY PROBLEMS

Water quality concerns of the vanous management organisations (DWAF, Richards Bay TLC and Portnet) were:
. heavy metal contamination in the port sediments - sediments have clevated concentrations of copper and
chromium.

. nunofl from the quays.
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otl spills from shapping.

water quality in the Mzngan canal,

public health, particularly bactenological quality 1n the arcas used by public.
cffluent from bavsade plants.

ALUSAF caring:

flounde discharges into the Bay.

discharge of scrubbing water into the port. and

pollution caused by deposition of dust from mdustry and port activities

There was the general perception that pollution in Richards Bay harbour 1s pnmanly from cither sca or port-based
sources and not from the catchment. However, there 15 no factual evidence 10 quantify this

396 WATER QUALITY MANAGEMENT AND MONITORING

Water quality management and momitoning in the catchment of the Port of Richards Bav 1s undertaken as follows

Department of Water Affairs and Forestry

The DWAF does not have any permanent full-time personnel allocated to managing water quality in the
Richards Bay arca The svstem 1s managed from the Kwazulu-Natal regional offices m Durban and 1s not
considered 1o be a high pnionty sssuce for the region. The main 1ssue associated with Richards Bay are
efMucnts from ALUSAF, which are discharged mto the sca from an outfall The ALUSAF cffluent 1s
belseved to have hittle or no impact on the port

The DWAF 15 not aware of any formal water quality management policy or plan for the svstem nor am
water quality obgectives for the port arca. It does not monitor water quality in the arca and 1s only concerned
where discharge permuts have been given (e.g ALUSAF) There is no formal reporting 1o DWAF on water
quality by cather the Richards Bay TLC or Portnet. The DWAF docs not promote information transfer or
limson

Richards Bay Transitional Local Council (TLC)

The Richards Bay TLC has the responssbility for managing water resources and public health issues for the
mumcipal arca. This inchades most of the port’s catchment and Lake Mzingazi Water quality management
15 under the responsibility of the TLC's Depaniment of Health and Pollution Control. which has one
professional past allocated to water pollution
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There is no integrated water quality policy or programme for the port and its catchment, and the TLC s not
aware of any water quality objectives for the port area

The TLC monitors bactenal quality every three months at 9 stations along the penmeter on the north side
of the port (including the Mzngaz: canal) Heavy metals. £ colf and fluonde are monitored on the ALUSAF
side of the port. A full analysis of water quality 1s done monthly at sites in the Lake Mzingaz catchment
The TLC outsources most of us analytical work 10 Mhlatuze Water. Monitoring costs amount 1o
approximately R 100 000 per annum

There 1s an internal quarterly report on waler quality, which is given to the Richards Bay Council Thus
highlights problem arcas that have been observed. Where there have been any deviations from the norm,
then results are sent through to the responsible company and DWAF. No reports are sent through to Portnet.

There have been several attempts 10 set up forums in the past, but these are currently not very active (e.g
Indian Occan Fertilizer Plant forum. Monds forum). There 15 no forum that deals with the port and its
catchment tn a holistic manner

. Portnet

Portnet 1s concernad with waste management of the port area and the penmeter withan its yunsdiction There
1s an environmental officer and a pollution control officer who deal with these 1ssucs. There are no water
quality objectives for the port area, but there 15 a water quality management plan i preparation

Portnet monitors eight pomnts inside the port for waste-water vanables at six-weekly intervals This
monitonng 15 a recent development. Sediment 1s monitored once a vear i accordance with the DEAT, Chuef
Directorate of Sea Fisheries. Approximately R65 000 per annum is spent on monutoring. There 15 no
monitoning of water flowing into the port.

There is an internal reporting system to Portnet management and DWAF 1s sent information. No information
15 sent to the local authonty

397 SCIENTIFIC KNOWLEDGE OF THE SYSTEM

The basic background of the Richards Bay/Umhlatuz system, before its conversion to a harbour, 1s descnibed by Day
(1981) There have been no saientific studies done on Richards Bay that provide an indication as to how water
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quality has changed with ime Most studics, since construction of the port, have been surveys and situation
assessments conductad by institutions under commussion: Studies which appear in the scientific literature relate more
10 the charactenstics of the coastal lakes and freshwater supplics. The parties who were interviewed were unanimous
that scienufic knowledge of the system (port and catchment) was very poor Under the circumstances, 1t 1s
encouragng to see the support by the Foundation for Research Development for a project mmvolving biomonstonng
of Richards Bay harbour (Cilhiers er al 1997)

398  IMPROVEMENTS TO THE EXISTING SITUATION

Each of the partics interviewed was given the opportumity 1o outhine what key issucs and arcas they would like to see
improved in terms of the way water quality ts managed The following responses were obtaned

Department of Water Affairs and Forestry:

. an improved holistic understanding of water quality 1ssues n Richards Bay harbour and its catchment,
including rescarch, inventonies (activitics and pollutants) and better information on spatial and temporal
trends;

. a revised management structure,

. a revised legislation,

. improvement of the capability of predicting changes

. improved education and awarcness programmes, and

. the development of a joint venture water quality management system

Richards Bay Transitional Local Council:

. better local authonty wvolvement in the decision-making and consultation required for the 1ssmng and
monitonng of permuts,

. better town and arca planning, particularfy comrective placement of certain companics,

. legislation to regulate formal and mnformal development;

. better capacity buikding and awareness of the Jocal communitics in environmental and water quality issues;

. an increased responsibility from the mamn stakeholders for managing the complete system which has and
15 gong 10 build up around the port arca. and

. an mtegrated and co-operative monitonng system based on collective inputs

Portnet:

. an integrated and co-operative water quality management programme involving all stakeholders,
. better synthesis and reporting of information,
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. an increase in staffing and capacity - there 1s under-capacity at the operational level,
. a formal collaborative svstem,

. better equipment.

. increased awareness within Portnet management,

. a proactive DWAF,

. a review and revision of the mstitutional settings,

. an improvement in the leadership given 1o water quality 1ssues, and

. a review of the legisiation
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4. DISCUSSION

4.1 INTRODUCTION

The objectives of this mvestigation were to

. review the current status of water quality management systems in catchments of South Afnca’s major ports,

. wdentifv and highlight arcas that require attention, particulariy with regard to policies and practices on
research, monitonng and information transfer, and

. to contribute 10 the development of practical water pollution management gudelines for the protection of
ports from undue pollution and degradation via catchment sources

Chapters 2 and 3 address the first objective and certain aspects of the second. This Chapter attempts to add to the

previous discussion by

. integrating perspectives on the status of walter quality management in South Africa’s port-catchment
systems,

. identifying the main reasons why current management systems are not as effective as they could be, and

. provides some recommendations on approaches that could be taken to improve water pollution management
of port-catchment systems

42  STATUS OF SOUTH AFRICAN PORTS WITH REGARD TO POLLUTION COMPLEXITY

A comparative conceptual perspective of the water pollution status of the six port-catchment systems is presented
n Figure 4. 1. Pollution status in this context s relative (with no scale) and 15 considered to be a subjective overall

evaluation of the complexity of environmental and water quality 1ssues that are being expenienced by each port.
Because of the absence of pollution indscators for the ports and the paucity of long-term monitoning it 1s not possible
to give any objective quantitative measure

This conceptual framework (Figure 4.1) demonstrates several principles, notably:

. Pollution status is a function of time and state of development of the port-catchment system. South Afnca
has two ports (Saldanha and Richards Bay) that are relatively young in terms of their modern development
The other four (Durban, East London, Pont Elizabeth and Cape Town) are more than a century old.
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. The ports can be scparated into three groups
Group | Older ports (Durban, Cape Town and East London) that are complex with regard to thewr
environmental and development status, and thus tend to be more polluted (upper nght
quadrat). They have highly developed catchment arcas, and land-based activities are the
prime source of water quality problems.,

Group 2 Older ports (Port Elizabeth) that have a relatively low pollution status (lower nght
quadrat) Although the catchment 1s well developed, land-based activities are not the major
source of port water quality problems,

Group 3 Younger ports (Richards Bay and Saldanha Bay) that, at present, have a refatively low

pollution status. Thewr catchment areas are stll developing and land-based activities are
not yet major sources of water pollution
. The environmental management challenge 1s to reduce the pollution and maintain it al an acceptable level
Each of these port groups will, therefore, require different development and environmental management
approaches In the case of Group 3 (Saldanha and Richards Bav) the approach is to ensure that all
developments are thoroughly evaluated for water pollution potential and that mutigating actions are
mplemented. By contrast, the older more poliuted ports in Group | (Durban, Cape Town and East London)
also require remediation and rehabilitation, i addition to the control of new developments
. Within thes framework, cach port requares the development of a water pollution control programme to cater
for specific activities and characteristic that are unique to that port. For example, unless appropnate
programmes are put into place for Richards Bay and Saldanha, and their associated catchments, there 1s
cvery indication of a trend towards the charactenstics and problems of older, more polluted ports.

From a comparative viewpomnt, South Afnica’s ports do not appear to be i any worse or any better condition than
those in other countnies. The case studies on Halifax, London and Hong Kong provide evidence of this. Based on
the multiple activitics and extensive usage of port water systems, o 1s not surpnsing that the water quality 1ssues and
management problems are remarkably similar. However, this does not mean that all ports can be managed n a
simular fashion. Water quality in ports and the control of pollution arc affected by three mamn aspects They are

. the nature of the port, its location, its catchment and the type of pollution expenienced.

. mternational obligations and the upholding of international laws and standards, and

. local governance structures and legrslation

43  GENERAL EVALUATION OF WATER QUALITY MANAGEMENT FOR SOUTH AFRICAN
PORT-CATCHMENT SYSTEMS

The current approaches to water quality management of ports and their catchments can be assessed against the
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philosophy and approach that has been descnbed for IPC and ICMIWRM (DWAF and WRC 1996, DEAT 1997d)
A general perspective of how each of the ports rates aganst some of these 1s given in Table 4 1 1t should be stressed
that the assessment s & subjecuive one, based on the responses given dunng the numerous interviews  Furthermore,
the assessment s based on how each of the systems (port and catchment) are being managed. DWAF and WRC
{ 1996) mention two important types of crnitenia, philosophucal critena and process critena

43,1  PHiLosOPHY

Integrated catchment management (ICM) and integrated pollution control (IPC) are both promoted as approaches
that uxtegrate environmental, cconomuc and social 1ssucs withun catchments ito an overall management phalosophy
and plan (DWAF and WRC 1996, DEAT 1997) Concemn for the natural environment also forms an important basis
for IPC and ICM. The ICM and IPC concepts (both of which have been supported in government Whate Papers -
sec section 2.5) promote the philosophy that a systems approach to natural resource management is the best solution
10 managing water pollution. In assessing the status of cach of the ports, the key assessment focus 15 on whether
agencies concerned with managing water quality were collectively motivated by these concepts and, therefore,
direcung their actions to follow this philosophy

The recogmsed cntical success factors for ICM/IWRM as defined by DWAF and WRC (1996) are
. ensunng an miegrated approach to strategic planming and resource assessment,

. creating the correct institutional arrangements;

. ensunng a partnershup approach, and

. developing an adaptive management approach.

Based on the findings of both the nterviews and surveys there 1s evidence 1o indicate that none of the management
systems dealing with ports and thewr catchments have vet responded 1o the above cnitenia The situation can be
summansed as:

. for ICM most of the systems can be rated as being average 1o poor,

. for IPC all of them can be rated as poor, and

. for natural environmental considerations most arc average (10 poor

Further discussion below, which deals with process enteria, will substantiate these assessments and provide possible
reasons as to why they are so.
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432 PrOCESS CRITERIA

Co-ordination and collaboration

Co-ordmatson and collaboration are related to the way in which the respoasible resource management agencies
(DWAF. DEAT. local authonty and Portnet) interact with one another formally and mformally. For all ports,
micraction between the agencies is largeh mformal. on a “need 10 know ™ basis when cnises occur Interaction appears
to follow a general pattern 1n whach both Portnet and the local authonty interact with DWAF, but there 1s hintle
mteraction or collective collaboration

In some cases there are forums that meet formally 1o deal with 1ssucs that potentially relate 1o port water quality
¢ g Table Bay Water Quality Commuttee. Amatola Regional Water Commuttee. Saldanha Bay Water Quahity
Commutiee) Most of these Commutices are voluntany and have been created to serve as information transfer forums
Few are svstem-related and most do not focus on the port and 1ts catchment. There 1s hittle indication that any of them
have jomt venture activitics that deal with amy particular project on water quality.

Integrated development planning

Although the ICM philosophy makes hberal use of the term “integrated development plan”. it 1s not entirely clear
what 1s meant by this. It can be assumed that it means that a particular arca has a development plan that mcorporates
social. cconomic and environmental considerations, as well as having “buy 1™ duc 1o the collaboratve and
consultative processes

The mterviews indicated that nonc of the South Afnican port/catchment systems have a development plan that can
be regarded as truly integrated. Most of the plans appear to be Portnet plans to develop the port by extensions or
addtions In some cases these plans have had exposure to and comment from other partics (¢ g Richards Bav and
Durban) In general. however, there are indications that agencies are not aware of cach others” plans. On this basis
the status for all the portcatchment svstems has been assessed as below average (Tabie 4 1)

Integrated water quality strategy and plan

None of the parties were aware of, or involved in. any holistic integrated water management plan for the systems
under thewr management. There are indications that some of the management agencies have thewr own plans, but these
are not well documented and have not recerved much external exposure. Thus, the status of all port/catchment
svsiems is below average with respect to the ntegrated planming of water quality (Table 4.1).
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TABLE 4.1: Evaluation of South African port-catchment systems according to criteria recommended for considering and implementing
integrated pollution control and integrated catchment management (E = excellent, AA = above average, A = average; BA = below average,

P = poor, NE = non-existent)

Exaluation Criteria Saldanha Cape Town Port Elizabeth Last London Durban Richards Bay
1. Philosophy Criteria
Integrated Catchment Management A BA P BA P HA
Integrated Pollution Control P P P P P
Natural Environmnent A .FP P P BA A
1. Process Criteria
1. Integrated Development Planning BA BA BA BA BA BA
2. Water quality strategy and plan BA BA HA HA BA BA
3 Receiving water quality objectives NE NE NE NE NE
4 Quantification of problems P P P P P P
5. Stewardshup BA BA P HA BA HA
6. Commumity mvolvement A A NE A A NE
7. Coordmationv/collaboration A A NE A BA NE
8. Monitonng programme BA BA BA BA BA BA
9. Capacity in human resources P P P P P P
10. Transparent and formal reporting NE NE NE NE NE NE
11. Scientific research base P P P P P P
12 International Interaction P P P P P P
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Recewving Water Quality Objectives (RWQO)

RWOQO are objectives set for receiving waters based on the use to which those waters are put. Without the setting

of these objectives it 1s not possible 1o

. define the quality of water which the recenving water body should exhibat.

. define the amounts of pollutants that are permutied to enter the system before certam acceptable hmuts are
exceeded, and

. define the water quality management programme and actions that are required 10 mumimuse pollutant inputs

The setung of water quality objectives 1s achicved through a process that

1) denuifics the water quality problems that compromuse usage of the water body,

2) identifics the causes and quantifics any cause-cffect relationships, and

3) stipulates the levels of problems (and pollutants) that are acceptable to the water body

DWAF (19934, b. ¢, d) has recently published a set of water quality gusdelines for the manne environment that
would be useful in the development of RWQO for port arcas. Duning the survey there was hittle indscation that water
quality management personnel were applying the concept of RWQO to the port/catchment systems. No objectives
have vet been defined for any of the South Afncan ports. On this basis the cnitena is rated as being non-existent for
all the ports (Table 4 1)

Quantification of the water quality problems

Management of any system requires that the extent of problems 1s quantified in terms of the quantities and impacts
of speafic pollutants. Although a hist of water quabity problems was denived from the respondents (see section 3 4),
and in many cases the causes have been identified, very few of these problems have been placed in perspective
through quantification. MacKmight (1994) recommends that all ports have a management system by which potential
waste inputs are histed, and that these are momitored and quantified There 1s no evidence that any of the ports have
such a system. Most problems appear to have been identified through casual observation or inferred linkage
Quantification of water quality problems in all of the ports can be rated as poor (Table 4.1).

Monitoring programmes and information management

In problem identification and policy formulation, there 1s a need for clear measures of trends and the hikely impacts
of particular policies and practices. All management systems, therefore, need 1o have a set of indicators that descnbe
a particular state. These should be momitored in order to provide an indication of trends (Figure 4.2). Water quality
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FIGURE 4.2: Schematic outline of monitoning and rescarch procedures (from Walmsley and Pretonus 1996).
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management 1s no different in that there are water quality indicators that provide such measurcs (DWAF 1996.
Walmsley and Pretorius 1996)

Monitonng programmes for all of the study ports and thewr catchments appear o have hitle long-term structure or
purpose Lo the morstonng acuvity taking place. Although many water quahity problems have been wdentified for each
port, and the causes of many of these can be related to land-based activity, there 1s no monitonng taking place that
allows for interpretation of cause-cffect or analvsis of long-term trends . Each agency appears to momitor only what
1s necessany (cg bactenological counts or heavy metal content of sediments) Furthermore, whilst the cwrrent
montonng 15 measunng ceran vanables that provide an ndication of water quality for usage i certan arcas, there
arc large gaps i information. For instance, there s little evidence of any bascline surveys having been done or
monitonng of an appropnate array of water quality indicators (physical, chermcal and biological) to assess general
quality for multiple usage. Thus. the rating given for all ports s below average (Table 4.1)

Transparent and formal reporting

The mamn obyective of water quality reporting 1s to provide stakeholders with the hughest quality information on the
status of water quality and how it 1s bemng managed Such mformation is then used for guding policy and decision

making, planming, education and rescarch The value of having transparent and formal reporting 1s manifold. For
nstance

. it ensures that water quality issues are kept on the development agenda.
. there 1s clanfication of political concerns and pnonties;

. it monutors the success of policies and programmes;

. it reviews and gmdes monitonng:

. 1t heightens awareness of issues,

. il assists with esumating the potential cost of degradation,

. 115 of value i education and rescarch, and

. mtroduces a means of accountability for those responsible for setting policy and implementing action
programmes

The wdeal reportng system for cach port-catchment system should

. present information on the status and trends i the water quality environment,
. identify and analyse causes, linkages and constraints,

. denuify emerging 1ssues, problems and thewr significance.

. outline what 1s being done 1o manage water quality,

. provide an outline of policies, strategies and plans, and
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. be readily available

The surves and interviews dad not vield any readily avalable reports or documents that addressed the above cniteria
for the port/catchment svstems included in this study Documents that were encountered (both reports and scientific
artcles) present evidence of a disparate and unco-ordinated approach to water quahity reporting The rating for all
of the South African port and catchment systems is. therefore, almost non-existent (Table 4 1)

Community involvement

The socio-ccononue development and management of arcas requires a process guided by community participation
Management of water quality s no exception (DWAF 1997), In the case of this present study. local authonties have
political and socral representatives from communitics on therr council, as well as on vanous commuttees. This means
that. where the local authority has jurisdiction, there 1s some exposure and ivolvement in water quality issucs for
catchment-based problems for the study ports It i1s unclear what mechamisms Portnet has 10 imvolve local
commumtics m water quality 1ssues through information dissemination and discussion The surves indicated that
there are some formal mechanisms or structures that mvolve Portnet m participating with outside parties (¢ g Table
Bay. Saldanha Bav, Amatola and Durban) The general impression 1s that there s a poor involvement of local
communstics m water quabity management 1ssucs. The svstems have, therefore, been rated as being below average
1o non-existent (Table 4.1)

Stewardship and capacity

Stewardship 1s defined i this study as the presence of a core group of persons who ensure that a svstem s managed
n a particular way . They provide the leadership and direction 1o management of the system

In the case of water quality management of port-catchment systems there appears 1o be a low level of professional
stewardship present 10 promote mtcgrated catchment water quality management of the ports In the cases of
Saldanha. Cape Town, East London and Durban there are clements of stewardship. but the assessment of the study
svstems for this critenion, therefore, ranges from below average to non-existent. The database on professional
people involved in managing water quality 1ssues at ports and their catchments indicate that nationally there are only
69 sate-based persons | | nationally -based persons involved in port/catchment water quality management, and not
all of these are fulltime
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Scientific research base

The relanonshup between rescarch and monitonng 1s presented in Figure 4 2. Research is the process by which the
decrsion-maker 18 presented with new knowledge and answers 1o assist with management of the system. Thus,
clements such as: bascline survevs: establishment of indicators. review of monitonng procedures. evaluation of
monitoring data. cost-benefit analvsis. methodologies. and strategies etc. can all be fitted under the umbrella of

rescarch

Screntific knowledge and background mformation on all of the study svstems s very poor and rescarch has been
extremely sporadic and restricted. There are extremely fow scientific articles on aspects of the indivadual ports
published in the science citation journals (a total of 19 articles covening a penod of some 20 vears were sdentified)
Few of these articles deal with water quality in o holistic fashion. The same situation applics 1o reports.

There 15 no evidence of any mstitutional programme on ports and water quahty. For example, the country ‘s mam
academuc funding agencics, the Foundation for Rescarch Development, only has one progect listed on its current
project bist In addition, thes study 1s the first, and only, project on ports to be supported by the Water Rescarch
Commussion. an orgamsation whach focuses on water resource management rescarch

On this basis the systems have all boen rated as beng poor in terms of the scientific rescarch base available to water
qualits management

International interaction

There are several international programmes and organisations that provide sources of experience and information
on cnvironmental and natural resource management. These include: the United Nations Convention on the Law of
the Sca. the International Manitime Organisation (IMO), the International Association of Ports and Harbours (IAPH),
Agenda 21, the United Nations Environmental Programme (UNEP), and the Global Programme for the Protection
of the Manne Environment from Land-based Activities (GPA) In particular the recentlv-formed GPA has much to
offer as it focuses on land-based pollution

The findmgs of this survey have indicated that few personncl mvolved 1n water resource management of ports and
thew associated catchments have amv knowledge of. or mformation on, these programmes. This provides sufficient
Justification 10 conclude that there 18 hittle promotion of mternational interaction by the agencics involved, notably
the Jocal authonties. DWAF and Portnet. Consequently the rating of all the port/catchment svstems for this enitenion

15 poor
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44 REASONS WHY PORT/CATCHMENT SYSTEMS DO NOT RECEIVE THE APPROPRIATE
ATTENTION

There are many reasons that can be formulated as to why the water quality management of port/catchment sy stems
receives such low activity. Some of these are outhined below

. Coastal marine resource management issues are given a low priority

The national agencies responsible for the management of water resources. both on land and i the manne
enmvaronment, (DWAF. DEAT and Portnet corporate) have not previously placed any pnionity on this issue. Interviews
with representatives from these central agencics revealed that there was hittle support from a corporate perspective
1o promote local manne/coastal water quality management programmes. This conclusion 1s based mamly on the
evidence of no central structuning and resources 10 cater for this issue

The DEAT appears to be play only a mmnor direct active role in the management of port arcas bevond implementing
the obligatons to the London Convention (even in this case the resources allocated for monitonng the dredgng and
dumpmng of sadiments from ports are extremely limuted) The absence of documentation and policy on the ports and
coastal arcas (note the exclusion of marine coastal areas in the recent IPC project) also mdicates the low prionity
status that thas area 1s given by the DEAT. However. there are indications that the DEAT wishes 1o address this
deficiency by embarking on a coastal management policy programme (CMPP), which will be completed in 1999
(Anonvmous 1997)

The DWAF has radinonally focused its attention on the management of inland freshwater resources. Manne system
management has been restncted to the ssuing of permits for the discharge of industrial and domestic effluents into
the manne environment. Although there have been signs that the DWAF accepts some responsibility for the 1ssuc
(¢ g the preparation of guidelines on water quality. excerpts from the White Papers). there has been no strong
imtiative by the DWAF 1o implement actions or expand operations into managing the coastal freshwater/mannc
mterface Thus is evident from the resources (departmental. human and financial) that have been allocated by the
DWAF. both centrally and regionally, to manage the problem of marne water pollution The responsibilitics of the
DWAF are well adveruised (see section 2.5 2), but do not appear 1o be well implemented at local kevel The DWAF
has not fully plaved the role of lead agent in developing local capacity and management systems for any of the
porvcatchment systems

Portnet 15 an organisation largely concerned with the development of ports in order to cater for South Afnica’s
mantime shipping movements and trade Its business 1s not emvironmental management. although recently-developed
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There is little evadence that the orgamsation has structured itself, either locally or nationally, to cater adequately for
environmental and/or water quality problems emanating from land-based sources. For example, there are few
professionals emploved by Porinet to oversee and manage environmental and water quality issues. The company
mainly outsources tasks when required This 15 in contrast to the impression ganed that Portnet has developed a
commutted and professional approach to the handling of pollution from shupping activities within port confines

If Portnet washes to ensure “clean” ports, it could become more assertive with regard to pollution entenng the port
from land-based sources. Obviously it has no legal authonty, but it does have status as a recpient of polluted
catchment waters. Addinonally, Portnet as a landowner has 1o assume responsibility for ensunng that the companics
to which it leases land, comply with the discharge requirements for the arca

. The absence of a national awareness programme

This investigation has identified that there 1s poor knowledge of the many international and local programmes
currently underway. For example, few of the people interviewed were familiar with the IPC and the ICM
philosophics. This suggests that the national agencies who have generated these policies and philosophies (now in
document form) have not yet adequately disserminated the findings down to the operational level Without a strong
awareness campaign bemg part of the process, it ts not surpnising that there s little actson at the local level

. The absence of a realistic national research and education programme

Any change to national policy and practice also requires a re-arrangement of the ways in which systems are
understood and managed by professional people. Rescarch and education are two of the prerequisites to
understanding how systems work and how they should be managed The presence of a concurrent national research
and education programme for existing and emerging professionals i1s essential. This study has identified the almost
complete absence of any research and education activity for water quality in ports and therr catchments.

. The absence of environmental and water quality reporting systems

Despite there being national legislation that demands bicnmial national environmental reporung to Parhament
(Environmental Conservation Act of 1989), no such reporting has yet taken place. This means that the country 15
without any up-to-date assessment of the status of kev trends and 1ssues (the pollution status of ports, coastal areas
and nivers 1s a case in point). The absence of appropnate reporting svstems extends from central to local government,
as well as for parastatal agencies such as Portnet. The absence of an accountable public reporting system, as a
driving force 1o sound resource management, is onc of the main reasons for the low status of water quality
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management in ports
. An unclear definition of the receiving water body

South Afnca’s ports are sites where industnalisation, wbanisation and tounism have been or are developed
concurrenthy. At cach site there are numerous land and manne-based water quality problems, all of which have water
quality implications not only for ports, but also for the surrounding coastal arcas. However, for most sites, the current
focus sppears to be only on managing the bactenal water quahity of beach arcas.

In the context of ICM there 1s, therefore, a problem in defining what the receiving water system 1s (1.¢ 1s it the port
or the bay outsde the pont”). Local agencics appear to have been unable to separate the management of the port and
s catchment from that of the wider surrounding tourist coastal arcas

. Unco-operative jurisdictional responsibilities

For cach svstem, the recerving water body (1.e. the port) and the surrounding land are under the junsdiction of several
different agencies. each of whom control separate portions of the system Traditionally cach agency has been
expected to manage its own area using its own resources. The legislation and terms of reference for these agencics
docs not provide any regulatory mechanism that prescnbes collective responsibility for managing systems such as
catchments and stretches of coast. This has meant that joint monstoning, rescarch, information management and
reporting systems have not featured strongly as products of any management system. Indeed, the activitics of the
current forums and hason commuttees, which have been set up for ports, are hampered because of the voluntary level
of co-operation. The level of co-ordination and co-operation needs to be rmised to move beyoad one of basic
mfonmation exchange and commuttee meetings into one of action programmes, resource allocation, budgets and jomt
ventures
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5. CONCLUSIONS AND RECOMMENDATIONS

In South Afnca, the most serious threat 1o the quality of coastal waters, including ports, is pollution from land-based
sources Increased development within the catchments of South Africa’s ports will put increasing pressure on
responsible agencies to control water pollution from land-based sources. There wall be an increase in the discharge
of sewage and industnal effluents nto the sea and ports, as well as an increased discharge, via rivers, of & wade array
of contamunants  The problem of pollution in ports and adjacent coastal arcas will, therefore, always be a sensitive
environmental issuc in South Afnica This apphies particularly to arcas such as Saldanha Bay, Cape Town, Mossel
Bay, Port Elizabeth, East London, Durban and Richards Bay because ports attract a hugher rate of development

It 15 beheved that, because of South Afnica’s geographical location at the southernmost tp of Afnica, as well as the
favourable two strong currents flowing on either side of the land mass (the warm Aghulas current flowang south
along the east coast and the cold Benguela current flowing north along the west coast), the country 15 1n a favourable
posion with regard to the dispersal of marne discharges and pollution (Odendaal and McGlashan 1986). However,
ports are not open to flushing by these two currents, and pollutants entening South Afnca’s ports from thewr
catchments are not readily dispersed  There ts thus a need for effective pollution management and control both in
ports and thewr catchment arcas

The overall impression obtained from the study 1s that South African ports, as elsewhere 1 the world, are neglected
systems with regards to the water quality management activities. Thus 1s substantiated by a vanety of indicators (both
qualitative and quantitative).

South Afnca’s major ports have a vanety of water quality problems, most of which are caused by land-based sources
of pollutants. The older ports of Durban, Cape Town and East London have a more complex water quality situation
than the vounger ports of Saldanha and Richards Bay, and the older Port of Port Elizabeth. However, this study has
demonstrated that the water quality management systems currently i place for these port-catchment systems do not
conform to that advocated for the implementation of effective integrated catchment management and pollution
control This 1s evident from a lack of required elements such as policy, receiving water quality objectives,
public reporting, and scientific research There are numerous reasons for this, the most prominent being:

. a low pnionity being given to coastal manne issues,

. madequate role defimtion,

. alow level of awareness and mformation at all levels of management in the agencics responsible for water
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quality management.
. the absence of a national environmental reporting system,
. the absence of a realistic national rescarch and education programme,
. an unclear defintion of the recerving water body in terms of the port viz a viz the adjacent coastal zone, and
. legislation and junsdictional perspectives which do not promote co-operation

There are several actions that South Afnca needs 10 take in order 10 improve the situation on water quahity

management in ports and thewr adjacent land arcas These can be categonsed as conceptual, research and management
rssucs as follows

Conceprual

. clanfication of the concept of “the recerving water body™ for ports and coastal systems. This can be achueved
through convenmng workshops with the relevant authontics and orgamisations. An awareness of ports as
recerving water bodses can be created, and with thus the importance of ports as recipients of catchment water

Rescarch

. the development of a realistic national (and local) rescarch programme that focuses on port-catchment
svsiems Institutions such as the Institmte for Water Quahty Studies (DWAF), the Water Rescarch
Commussion and the Foundation for Rescarch Development could be approached to contribute to the
development of such a programme

. a detailed assessment of the problems faced by each port-catchment system. This project has provided an
mitial overview of the type of problems that rescarch projects should focus on for cach system (see
Chapter 3).

. the quantification of water pollutant problems for each port. Information sharing amongst the vanous
orgamisations 1s required to quantify the pollutants entening the port water body, as well as the source of
pollutants where possible

. the development of appropnate indicators 1o assess the pollution status of cach port/catchment system. Thus
can also be achicved through joint consultation and workshops

Management

. a review of the legislation and junsdictional responsibiliies of local agencics n order Lo create an
appropnate agency responsible for water quality (and environmental) management for ports This does not
fall under local junsdiction and needs to be addressed at a national level

. Co-ordmation of the monstoning effort 1s required to avoid duplication and gaps in the information. A formal
reporting process is required to ensure that value 1s added to the moatoring information for management
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purpases
. the implementation of a national ICM/IWRM and IPC awarencss programme for coastal arcas including

porvcatchment svstems This should be done at a national level by the DWAF and DEAT. both of which
have an interest in these policies

All of the above actions require that the responsible institutions, notably DWAF. DEAT. local authorities and
Portnet. adopt o proactive and co-operative approach 1o water pollution management in port-catchment svstems
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Director
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Dr P Wells
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Mr P van der Kluit

Executive Secretary/Policy Advisor
Directorate of Shapping
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The Netherlands
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Hong Kong

Mr | Dale

Director

Manne Department of Hong Kong
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Hong Kong

International general

Manager
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Secretary General
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Japan
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United Kingdom

Mr M Hull

Head of Planning & Environment
Pon of Loadon Authority
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E1 9LB London

United Kingdom
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Appx l.2



Mr D Jeffeny

Chief Exccutive

Pont of London Authority

58-60 St Katherine's Way

El 9LB London

United Kingdom

Tel 0944-171-2652656

Fax 0944-171.2652699

E-mail marketng @ portoflondon co uk

United States of America

Mr Pl Blute

Executive Director

¢/o Commumcations Department
Massachusetts Port Authonty
02116 Boston

Massachusetts

United States of Amenca

Tel 091-617-9735600

Fax 091.617-9735611

Mrs LC Borrone
Drrector

Part/Commerce Department

Port Authonty of New York & New Jersey

One World Trade Center, 345
10048-0682 New York

New York State

Unated Sates of Amenica

E-mml borrone_ld@panyn) gov

Mr RF Cox

Mantme Drrector
Massachusetts Port Authonity

Fish Pier, East I1. Northern Avenuc
02210 Boston

Massachusetts
United States of Amenca

Tel 091-617-9464413

Fax 091-617.973.5357

Mr T Yoshitam
Executive Director
Port Admumnstration
21202-3041 Baltimore
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United States
Tel 091-410-3854700
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SOUTH AFRICAN (GENERAL)

Ms A Belcher

Institute for Water Quality Studics
Department of Water Affawrs & Forestry
Private Bag X313

0001 Pretona

Tel 012-80%0374

Fax 012-808033%

E<mail ecv @ dwal-hn pwy gov za

Mr A Burggraal

Chael Engincer

Head Office. Portnet

PO Box 3269

2017 Johannesbury

Tel 011.2424146

Fax 011-2424173

E-mail desmond simpson @ port sfw transnet co za

Mr T de Bonvn

Manager. Transnet Chenucal Services
Transnet

PO Box 30883

2071 Braamfontein

Tel 0117738011

Fax 011-7739167

E-mail robin avis @ chems sfw transnet co za

Dr C Dackens

Umgem Water

PO Box 9

3200 Prctermantzburg

Fax 0331.3411349

E-mail chnsd & umgeni co za

Mr HM du Plessis

Water Research Commussion
PO Box 824

0001 Pretoria

Tel: 0123300340

Fax 012.3303275

E-mail memning ¢ wre.cowr ac.za

Mr D Grobler

Insttute for Water Quality Studics
Depariment of Water Affars & Forestry
Private Bag X313

0001 Pretona

Tel D12-8080374

Fax 012-8080338

E-mail cch a dwaf-hn pwy gov za

Mr P Herbst

Department of Water Affairs & Forestry
Private Bag X313

000} Pretona

Tel 012-29991111

Fax: 012-3230321

Ms A Hinch

Department of Water Affairs & Forestry
Private Bag X313

0001 Pretona

Tel 012-29991111

Fax: 012-3230321

Dr L Jackson

Assistant Director

Pollution Division

Sca Fisheries Rescarch Insttute
Private Bag X2

K012 Rogge Bay

Tel 0214023344

Fax 021-215342

E-mml lhacksonasfn2 weape gov.za

Mr 1J Knight
Manager

Head Office. Portnet
PO Box 32696
2017 Braamfontcin
Tel 011-2424138
Fax 011-2424173

Mr FP Marais

Water Research Commussion
PO Box 824

0001 Pretona

Tel 012-3300330

Fax 012-3303275

Mr A Moldan

South Afncan Petroleum Industny 's Association
PO Box 7082

8012 Roggebam

Tel 0214198054
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Mr M Siabbert

Steffen. Robertson and Kirsten
PO Box 1731

4000 Durban

Tel 031-231355/1365

Fax 03130333878

Dr H van Vet

Durector

Institute for Water Quality

Department of Water Affars & Forestry
Private Bag X313

0001 Pretona

Tel 012-8080374

Fax 012-808033%

E-mail caa adwal-hri pwy gov za

Dy JLJ van der Westhuisen
Director
Water Quality Management

Department of Water Affaurs & Forestry

Private Bag X313

01 Pretona

Tel 01229991111
Fax 012-3230321

Dr D van Dnel
Assistant Director
Water Quality Management (Mannc)

Department of Water Affars & Forestry

Private Bag X313

0001 Pretona

Tel 012-2992926

Fax: 012-3230321

E-mail' tdd @ dwaf pwy gov za

Mr P van der Merwe

Department of Water Affawrs & Forestry

Private Bag X313

0001 Pretona

Tel 012-29991111
Fax 012-3230321

Mr P Viljoen

Department of Water Affaurs & Forestny
Private Bag X313

0001 Pretona

Tel 012-29991111

Fax: 012-3230321)
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SALDANHA

Mr H Bekker

Pollution Officer

Port of Saldanha. Portnet
Private Bag X1

7395 Saldanha Bay

Tel 022-7034104

Fax 022-7T034405

Mr A Camegae

Saldanha Water Quality Forum
Saldanha Bay

Tel (02251) 41963

Fax (02281) 44480

Mt W du Tont

Port Engincer/Environmental Officer
Port of Saldanha Bay. Portnet
Private Bag X1

7395 Saldanha Bay

Tel 022-7142276

Fax 022.7142283

Mr L Eichstadt
Cape Town Regional Office

Department of Water Affawrs & Forestry

Prvate Bag X16
7332 Sanlamhof
Tel 0219507202
Fax 021-9463664

Mr P Mantz

Water and Sewage Department

Saldanha Mumcipality
Prvate Bag X12

TR0V
Tel 02281-3223)
Fax 02281-51518

Mr M Mc Greggor
Technical Service Manager
Sea Harvest

PO Box 52

7395 Saldanha

Tel (02281) 54100

Fax (02281) 41633

Mr B Ndlovu

Port Manager

Pont of Saldanha Bay. Portnet
Private Bag |

7395 Saldanha Bay

Tel 022-7034410

Fax 022-7034400

Mr J Norman
Pollution Officer
Port of Saldanha
Portnet

Private Bag X1
7395 Saldanha Bay
Tel, 022.7034104
Fax: 022-703-4405
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CAPE TOWN

Mr S Bilsks

Operations Manager

Centre for Manne Studics
University of Cape Town
Private Bag

7700 Rondcbosch

Tel 021- 6503283

Fax 021-6503937

E-mail’ ilski @ physc uct a¢ 2a

Mr WAM Botes

WAM Technology cc

207 Bergville. 15 Victona St
7600 Stellenbosch

Tel 021-8877161

Fax 021-8877162

E-mail wamteca iafnes com

Prof G Brundmt

of Occanography
University of Cape Town
Private Bag
7700 Rondebosch
Tel 021-6503979

Mr J Carse

Port Manager

Port of Cape Town. Portnet
PO Box 4245

8000 Cape Town

Tel 021-4052612/4053790
Fax: 021-252656

Dr R Carter
Environmentek, CSIR
PO Box 320

7599 Stellenbosch
Tel 021-8875101
Fax 021-8875142

Mr G McOnkac
Deputy Darector
Cape Town Regional Office

Department of Water Affairs & Forestry

Private Bag X16
7532 Sanlamhof
Tel 021-9507202
Fax 021-9463664

Mr R Amold

Cape Town Mumcipality
PO Box 1694

8000 Cape Town

Tel 0214003120

Fax 021-4181845

Ms M Pressend

Environmental Monstoning Group
PO Box 123

7935 Observatory

Mr C Rall

Environmental Officer
Port of Cape Town, Portnet
PO Box 4245

8000 Cape Town

Tel 021-4053544

Fax 0214055020

Dr P Ryan

Lecturer

Fitzpatnick Institute of Ormithology
Universaty of Cape Town

Private Bag

7700 Rondebosch

Tel 021-6502966

Fax: 021-6503295

E-mail: prvan@uctvms uct ac za

Captain W Shewell

Harbour Master

Manne Section, Victona and Alfred Waterfront Co
PO Box 50001

8002 VEA Waterfront, Cape Town'

Tel 021-4182350

Fax: 021-254136

E-mail: watrfmti@safnca com

Captam PD Stowe

Mannc Safety and Environmental Manager
Port of Cape Town, Portnet

PO Box 4245

8000 Cape Town

Tel 021-4052015

Fax 021-4053952
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Ms S Taljaard

Environmenick, CSIR

PO Box 320

7399 Sicllenbosch

Tel D21-8875101

Fax 021-8875142

E-mul staljaar @stellbos csir co za

Mr J van Staden

Cape Town Regional Office
Department of Water Affaws & Forestn
Private Bag X16

7532 Sanlamhof

Tel 0219507202

Fax 02194630664

Mr FC van Wyk

Cape Town Regional Office
Department of Water Affairs & Forestn
Private Bag X16

7532 Sanlamhof

Tel 021-9507202

Fax 021-9463664

Mr D Visser

Port Engincer

Port of Cape Town, Portnet
PO Box 4245

8000 Cape Town

Tel 021-4056173

Fax 021-4056172
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PORT ELIZABETH

Mr ) Barnard

Environmental Officer

Port of Port Ehizabeth, Portnet
PO Box 162

6000 Port Elizabeth

Tel 041.5073017

Fax 041-552930

Mr S Chan

Port Engincer

Port of Port Elizabeth, Portnet
PO Box 162

6000 Port Elizabeth

Tel 041-5072203

Fax 041-5072583

Captain J Davies

Pollution Officer

Port of Port Elizabeth, Portnet
PO Box 162

6000 Port Elizabeth

Tel 04]1-5072043

Fax (141-552930

Ms J de Lecuw

Senior Scientific Officer
Scientific Services Division
City Engineer's Department
PO Box 7

6000 Port Elizabeth

Tel: 041-5062338

Fax 041-5062181

Mr G Devey

Chief Scientific Officer

Scientific Services Division, City Engineer’s Dept
Port Ehzabeth Mumicipality

PO Box 7

6000 Port Elizabeth

Tel 041-5062333

Fax 041-5062181

Mr GJ Flanagan

R&S Engineer
Roads and Stormwater Division
City Engincer’s Department
PO Box 7

6000 Port Elizabeth

Tel (041) 5062169

Mr J Jansen

Port Manager

Port of Port Elizabeth, Porinet
PO Box 162

6000 Port Ehzabeth

Tel 041-5072604

Fax: (41-552930

Mr R Kahn

Deputy Director

Port Elizabeth Regronal Office
Department of Water Affairs & Forestry
Private Bag X604 |

6000 Port Elizabeth

Tel 041-564884

Fax: 041-560379

Dr AP Martin

Parks and Recreation

Port Elizabeth Municipality
PO Box 12435

6006 Centrahill, Port Elizabeth
Tel (041) 559711

Dr E Schumann

Semor lecturer

Geology Departiment
University of Port Elizabeth
PO Box 1600

6000 Port Elizabeth

Tel (041) 5062243

Fax: (041) 5042573

E-mail: ocacksi@upe ac za
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EAST LONDON

Mr RE Barnell
Chaef Chemust
Scientific Services
City of East London
PO Box 81

5200 East London
Tel 0431-434540
Fax 0431432564

Mr EC Bremner

Port Captamn

Manne Services

Port of East London, Portnet

PO Box 101

5200 East London

Tel 0431-442300

Fax 0431-26521

E-mal edward bremner @ port ssw transnet o za

Mr M Chapman

Branch Engincer Water Branch
East London Munscipality

PO Box 81

5200 East London

Tel 0431-349111

Fax: 0431435266

Mr V Claassens

Port Engincer

Port of East London, Portnet
PO Box 101
5200 East London

Tel 0431-442300

Fax: 0431-26521

Mr MH Coetzee

Risk Manager

Port of East London, Portnet
PO Box 101
5200 East London

Tel 0431-442420

Fax 0431-442924

Mr S Gama

Port Manager

Port of East London, Portnet
PO Box 101
5200 East London

Tel 0431-442305

Fax 0431-26521

Mr D Gramt

Chief Engincening Techmician
Port of East London, Portnet
PO Box 101

5200 East London

Tel 0431442403

Fax 0431-443102

Mr PJ Khinkradt
Commercial Manager

Port of East London, Portnet
PO Box 101

5200 East London

Tel 0431-442300

Fax 0431-26521

Mr J Kockemoer

Branch Engincer

Sewage Branch

East London Municipality
PO Box 81

5200 East London

Tel 0431-349111

Fax: 0431-435266

Mr AG Knel

Carntage Manager

Port of East London, Portnet
PO Box 101

5200 East London

Tel 0431443034

Fax 0431-443036

Captain P Kroon
Principal Officer
Department of Transport
PO Box 13

5200 East Loandon

Tel 0431-24120

Fax 0431-22264

Mr A Lucas

Assistant Director: Water Quality

East London Regional Office

Department of Water Affawrs and Forestny

PO Box 7019
5200 East London
Tel: 0431-23805
Fax: 0431-433910
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Mr JH Snyman Mr B Swemmer

Equspment Manager Assistant Port Captan

Port of East London, Portnet Port of East London, Portnet
PO Box 10] PO Box 101

5200 East London 5200 East London

Tel 0431-442430 Tel 0431-442300

Fax 0431442074 Fax: 0431-26521
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DURBAN

Mr C Ackerman
Pollution Officer
Port of Durban, Portnet
PO Box 1027

4000 Durban

Tel 031-3616475

Fax 03]1-3618851

Dr C Archubald
Environmentek. CSIR

PO Box 17001

4017 Congella

Tel 031- 2618161

Fax 031-812509

E-matl carchubald @ csir co za

Mr A Bailey

Laboratory Manager: Water and Waste Services
Durban Metropolitan Council

P O Box 1038

4000 Durban

Tel 031-3024793

Fax 031-3024747

E-mail tonvbi@durban gov za

Mr KA Bamnett

Director: Dramage and Coastal Engincening
Durban Central Local Council

P O Box 680

4000 Durban

Tel: 031-3002281

Fax 031-3056952

Dr L Beclaey

Oceanographic Rescarch Institute
University of Natal

PO Box 10712

4056 Manne Parade

Tel 031-373536

Fax 031-372132

Mr N Burgis

Techmcal Officer Water and Asr Pollution
Water and Waste Services

Durban Metropolitan Council

P O Box 1038

4000 Durban

Tel 031-3024684

Fax 031-3024747

E-mail: robmnbi@durban gov za

Mr A Connell

Project Researcher
Environmentek. CSIR

P O Box 17001

4017 Congella

Tel 031-2618161

Fax 031-812509

E-mal aconnell@csir co za

Mr AB Davis

Director: Waste Water Management
Durban Metro Water and Waste Unit
Durban Metropolitan Council

P O Box 1038

4000 Durban

Tel 031-3024602

Fax 031-3024747

Prof WD Emmerson
Department of Zoology
Umiversity of Natal
King George V Ave
4001 Durban

Mr L Gravelet-Blondin

Durban Regional Office

Department of Water Affaurs & Forestry
PO Box 1018

4000 Durban

Tel 031-3061367

Fax: 031-3049546

Mr H Karodia

Deputy Director

Durban Regional Office
Department of Water Affairs & Forestry
PO Box 1018

4000 Durban

Tel 031-3061367

Fax: 031-3049546

Mr Chns Olivier

Strategac Plannung Manager: Waste Management
Durban Metropolitan Council

P O Box 1038

4000 Durban

Tel 031-3024662

Fax 031-3024747
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Mr W Prafl

Business Manager

Water and Waste Services
Durban Metropolitan Council
P O Box 103%

4000 Durban

Tel 031-3024783

Fax 031-302-4747

Ms A Rankin

Principal Water Pollution Control Officer
Durban Regional Office

Department of Water Affairs & Forestry
PO Box 1018

4000 Durban

Tel 031- 3061367

Fax 031-3049546

Mr P Raw

Port Engancer

Port of Durban. Portnet
PO Box 1027

4000 Durban

Tel 031-3618811

Fax 031-3618310

Dr DC Robens

Manager Environment

Urban Development Department
Durban Metropolitan Council
PO Box 680

4000 Durban

Tel 031-3002527

Fax 031-3002225

E-mail: debrari@durban dov za

Ms K Sescle
Environmental Officer
Port of Durban, Portnet
PO Box 1027

4000 Durban

Tel 031-3618495
Fax 031-361890]

Mr R Tavior
Scientist

Natal Parks Board
PO Congella
4013 Congella

Plpl‘RvmduElﬂ

Director

Oceanographic Research Institute
Unsversity of Natal

PO Box 10712

4056 Manne Parade

Tel 031-373536

Fax: 031-372132
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RICHARDS BAY

Mr B Ambrose

Richards Bav Mumicipality
Private Bag X 1004

3900 Richards Bay

Tel 0351-31111

Fax 0351.973656

Pror D Cyrus

Head of Department

Zoology & Coastal Rescarch Unat
Universaty of Zululand

Private Bag X100

3886 KwaDlangeewa

Tel 0351-93911X2063

Fax 0351-93162

E-mail deyrus@pan uzulu ac za

Mr L Gousssard

Port Engineer

Port of Richards Bay, Porinet
PO Box 1K1

3900 Richards Bay

Tel 0351-9053985/3025
Fax 0351-9052189

Prof B Kelby

Department of Hydrology
University of Zululand
Private Bag X1001

31886 KwaDlangezwa

Mr T Mkhize

Environmental Officer

Port of Richards Bay, Portnet
PO Box 181

3900 Richards Bay

Tel 0351-9053342

Fax 0351-9053189

Mr G Schroder

Pollution Officer

Port of Richards Bay, Portnet
PO Box 1093

3900 Richards Bay

Tel 0351-9053132

Fax 0351-9053141

Mr P Volschenk

Health Department
Richards Bay Mumicipality
Private Bag X 1004

3900 Richards Bay

Tel 0351974421

Fax 0351-31897
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APPENDIX 2
QUESTIONNAIRES AND INTERVIEW OUTLINE



Water Research Commission
Resource Development Consultants

HOLISTIC WATER QUALITY MANAGEMENT IN THE
CATCHMENTS OF SOUTH AFRICAN HARBOURS
SURVEY QUESTIONNAIRE

South Afnca has numerous harbours along its coastline, six of which are associated with major coastal
cities or development areas, namely Saldanha Bay, Cape Town, Port Elizabeth, East London, Durban and
Richards Bay. These harbours are of vital economic importance to the country, not only because of their
role in shipping and transportation of goods, but also because of their increasing importance as
recreational, tounst and commercial areas.

These harbours are impacted by water of relatively poor quality draining in from the surrounding areas
and catchments. In view of the fact that multi-sectoral development is likely to increase in the future,
the water quality management problems faced by these harbours could escalate. There is, thus, a need
1o improve our understanding of the current situation regarding water quality management in harbours
and their catchments.

The Water Research Commission has recently initiated a project to investigate current approaches to
water guality management in these six harbours and their catchments. This questionnaire is designed
to assist in the collection of some basic information for this project.

The questionnaire is split into four parts:

X Contact people

D Literature

3. Research and monitonng projects

4. Water quality databases from monitoring programmes,

Please could you fill in the relevant portions and return the form by, to:
Mrs Jay Walmsley Harbour Water Quality Survey

E-mail: walmsley@pixie.co.za or c/o Resource Development Consultants
Fax: 012475223 PO Box 787248, Sandton 2146

If you have any queries, please feel free to contact Mrs Jay Walmsley at tel: 012-475223, or
Dr Dan Walmsley at tel: 011-7847324,

Thank-you for your assistance

Please ensure that your personal details are correct.

Surname: FIELD(SURNAME) Title: FIELD(TITLE)

First Name: FIELD(FIRST NAMES) Initials: FIELD(INITIALS)
Position: FIELD(POSITION)

Department: FIELD(DEPARTMENT/SECTION)

Organisation: FIELD(ORGANISATION)

Street address: FIELD(STREET ADDRESS)

Postal address: FIELD(POSTAL ADDRESS), FIELD(CITY), FIELD(CODE)

Tel: FIELDITELEPHONE) Fax: FIELD(FAX E-mail: FIELD(CELL PHONE)




SECTION 1: CONTACT PEOPLE

Although some stakeholders and interested parties have already been contacted, not all have been
identified yet. Do you know of anyone else that may be involved in water quality aspects of
FIELD(HARBOUR) harbour and its catchment? Please could you either attach a list of contacts or
fill out the following section

1. | Surname: Title:

First Name: Initials:

Position: Department:
Organisation:

Postal address:

Tel: Fax: E-mail:
2. | Surmmame: Title:

First Name: Initials:

Position: Department;
Organisation:

Postal address:

Tel: Fax: E-mail:

3. | Surname: Title:

First Name: Initials:

Position: Department;
Organisation:

Postal address:

Tel: Fax: E-muail:
4. | Surname: Title

First Name: Initials:

Position: Department:
Organisation:

Postal address:

Tel: Fax: E-mail:

SECTION 2: LITERATURE

Information in the form of reports, brochures and articles on FIELD{(HARBOUR) harbour i1s not
always readily available. Do you have any documentation that is readily available? Iif so, please
send this material to the project secretariat at the address given on page 1.

Do you know of any other literature that would provide relevant information, but which you are
not able 10 send us? Please could you attach a reference list with the following information:
authors, date, title, source, pages, holding library.

e.g. BLOGGS JJ & WELLS SP (1995). Organic pollution in Table Bay. Struik Publishers, Cape
Town. 244 pp. CSIR or DWAF libraries.




SECTION 3: CURRENT RESEARCH AND MONITORING PROJECTS

Do you or your organisation have any current research or water quality manitoring projects on FIELD{HARBOUR) harbour or its catchment?
i so, please can you give the following information.

Namels) of project Project title Project duration Average cost per
leader(s) annum
e.g. | Self & Heavy metal monitoring in Durban Harbour 1996-1999 R100 000
Dr Joe Bloggs
1.
2.
3.
4,




SECTION 4: WATER QUALITY DATABASES FROM MONITORING PROGRAMMES

If you or your organisation are undertaking or have undertaken water quality monitoring within FIELDIHARBOUR) harbour or its catchment,
please give the details of the resultant water quality databases below.

Please attach a map of monitoring points and a list of parameters sampled. |f you would like to send further details, please feel free to do so

Monitoring Database contents Length of Public availability Medium in which Contact person,
programme time series available telephone & fax
e.g. | Heavy metals in Heavy metals (Pb, Zn, Cu...) 1993-1995 | Publicly available Electronic - Lotus | Mr John Smith
Durban Harbour sampled at 5 sites in Durban after 1997 file Tel: 031 276564
Harbour at monthly intervals Fax: 031 276445
1.
2.




HOLISTIC WATER QUALITY MANAGEMENT INTHE
CATCHMENTS OF SOUTH AFRICAN HARBOURS
INTERVIEW GUIDE

The following questions will form the basis of approximately an hour's interview. They will be asked in
conpunction with the survey questionnaire on literature, monitonng, research, contacts ete. The exact wording
of the questions asked will change according to interaction with the person bemng interviewed, as may the
order Addiionally, some questions will only be appropnate for certain orgamisations. Examples given in
alics are (o assist the mterviewer

. What are the main economuc activities in the harbour/pont”? (e.g fisheries - small or large scale,
shipping - passenger or container or bulk. dry dock repair factlines: tourism and leisure)

Is there a development plan for the harbour/port and its adjacent arcas? Is it availabic”

What are the man environmental problems in the harbour?

What are the man water quality problems in the harbour”?

Do vou know what causes these problems? (e g land-based vy marine actuvities. specific
industries. catchment runoff)

. Do vou think there are any negative socio-cconomic impacts”

. Do vou have a water quality management plan and policy in place? (ger details - preferably

documented)

Arc there water quality objectives set for the harbour”

Is water quality wathin the harbour measured regularly? (see guestionnarre)

Is the qualsty of the water flowing nto the harbour monitored? (see guestionnaire)

Do vou report on the results”

Who to? fe.g imternally, public, Portner)

And how? fe.g. annual reports, Internet)

. Do you have personne! seconded to the function of environmental and water quality management?
How many? (request list)
At what level”?
At what cost”?

. Is there a full understanding of the physical, chemical and biological charactenstics of the port water
body” If so, 1s it documented and are copies available”?

. Do you collaborate with outside organisations with regard to water quality management” Who?
. Do vou have contact with international orgamsations (e.g IMO, UNEP etc )?
. Do vou collaborate much with other port authonties on this issuc”?

. What could be done to improve the water quality situation in the harbour”

Finally, where possible, request documented information on the harbour, harbour activities, catchment reports
cic
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SALDANHA BAY

Project: Heavy metal monitoring i Saldanha Bay

Duration: Unspecified

Project leaders: Dr R Canter, Department of Water Affaurs and Forestry (Cape Town)
Mr A Swancpoel (Portnet)

Project: Effluent moritonng of Sca Harvest. Southern Sea. Physical and biological monitonng of
Saldanha Bay

Duration: 1996-

Project leaders: Ton Fyen. ¢/o Department of Water Affairs and Forestry (Cape Town)

Project: Comprehensive environmental pollution asscssments, including heavy metal analvses on
dredging sludge, sludge grab samples and biological matenals (5 completed)

Duration: 1990-

Project leaders: WA du Tout, Portnet Saldanha
E Terblans

Project: Heavy metal analysis on storm and effluent water (monthly)

Duration: 1991.

Project leaders: WA du Tout, Porinet Saldanha
E Terblans

Project: Heavy metals analvses on ballast water of 20% of the shups entering the harbour (Cu, Pb,
Fe, Mn, Cr, Zn, Hg and Cd extracts)

Duration: 1991-

Project leaders: WA du Tout, Portnet Saldanha
E Terblans

Project: Heavy metals pollution of ground water, related 1o the present ore handling installations
(annually)

Duration: 1992-

Project leaders: WA du Tout, Portnet Saldanha
E Terblans

PORT ELIZABETH

Project: Bay Programme: Sca tempcerature vanability at the entrance to Port Elizabeth Harbour.

Duration: 1995-

Project leaders: Dr E Schumann, Umiversity of Port Elizabeth

EAST LONDON

Project: Monitonng of the cartage vehicle washbay by Transnet Chemacal Services, PE

Duration: Ongoing

Project leaders: Mr AG Knel, Portnet, East London
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Project: Monstonng of the effluent of three wash slabs

Duration: Ongong

Project leaders: Mr JH Sovman, Portnet, East London

Project: Monthly momitoning of water quality in the port’s navigable arcas

Duration: 1995-

Project leaders: Mr D Grant, Portnet, East London

Project: Monthly monnonng of water quality of the four major streams entenng the port

Duration: 1995-

Project leaders: Mr D Grant. Portnet. East London

Project: Annual monutoring of sediments for heavy metals in the port basins and the four streams
entenng the port

Duration: 1983, 1993-

Project leaders: Mr D Grant, Portnet, East London

Project: Monthly monstoning of industnal efflucnt into the municipal sewer system

Duration: Ongoing

Project leaders: Mr MH Coetzee, Portnet, East London
City of East London

Project: WOM Gately Stream

Duration: 1987

Project leaders: Mr RE Bartel, Caty of East London

Project: WOQM Buffalo River at Buffalo Pass Bndge

Duration: 1987-

Project leaders: Mr RE Bartel, City of East London

Project: WOM Ncabanga Stream (First Creek)

Duration: 1970-

Project leaders: Mr RE Bartel, City of East London

Project: WOM Quigney Stream

Duration: 1994.

Project leaders: Mr RE Bartel, City of East London

DURBAN

Project: Removal of floating and suspended matenals from streams

Duration: 1995-1998

Project leaders: Mr KA Bamett, Durban Central Local Council and Water Research Commussion

Mr DS van der Merwe
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SOUTH AFRICA (GENERAL)

Database title: Sediment survevs in all SA pons

Contents of database: Metals

Length of time series: 1993,

Availability: Electromc

Contact: Dr L Jackson
Sca Fishenes Rescarch Institute
Private Bag X2

8012 Rogge Bay, Cape Town
Tel 021-4023344
Fax: 021-215342

SALDANHA

Database title:
Contents of database:
Length of time series:
Availability:
Contact:

Database title:
Contents of database:
Length of time series:
Availability:
Contact:

Database title:
Contents of database:
Length of time series:
Availability:

Contact:

Heavy metals analvses on effluent water discharge into the Port of Saldanha
Heavy metals (Cu. Cd. Pb, Zn & Fe extracts)

1990-

Wnitten reports

Mr W du Tout

Portnet

Private Bag X1

7395 Saldanha Bay

Tel 02281-357485

Fax: 02281-357499

Chemical analyvsis on stormwater

Elements specified in the DWAF special rules for stormwater
1990~

Wnitten reports

Mr W du Ton

Portnet

Private Bag X1

7395 Saldanha Bav

Tel 022-7142276

Fax: 022-7142285

Heavy metals in ballast water of 20%% of vessels entening the pon
Heavy metals (Cu, Cr, Cd. Pb & Zn extracts)

1992-

Written reports

Mr W du Tont

Portnet

Private Bag X1

7395 Saldanha Bav

Tel 022-7142276

Fax: 022-7142285
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Database title: Heavy metals in 5 boreholes surrounding the ore stockpile arcas
Contents of database: Heavy metals (Cu. Pb. Zn. Fe)
Length of time series: 1991

Availability: Wnitten reports
Contact: Mr W du Tont
Portnet
Private Bag X|
7395 Saldanha By

Tel 022-7142276
Fax: 022-7142285

CAPE TOWN

Database title: Dryv-gnit shup blasting in Robinson Dock and syncrolift (Cape Town)
Contents of database: Visual assessment of drv-gnit ship blasting
Length of time series: 1994

Availability: Not given

Contact: Mr Ball Shewell
Victona and Alfred Waterfrom Co
PO Box S0001

8002 VEA Waterfront, Cape Town
Tel 0214182350
Fax: 021-254136

Database title: Investigation into water quality and possible contaminant sources n the Port of Cape
Town

Contents of database: Bactenal water quality, temperature, clanty. colour, salmity, nutnents

Length of ime series:  November 1995

Availability: Hardcopy repont

Contact: Mr S Bilsks
Centre for Manne Studies. UCT
Private Bag
7700 Rondebosch

Tel 021- 6503283
Fax: 021-6503937

Database title: Water quality assessment of Table Bay harbour

Contents of database:  14-day ume senies of nutnents, oxyvgen, bacterial water quality; 24-hour series of nutnients
and oxygen. diver survey of biota in vertical transcnipts of harbour wall and honzontal
transcnpts of harbour floor (VR A basins)

Length of time series:  March 1995

Availability: Hardcopy report

Contact: Mr S Bilski
Centre for Manine Studies, UCT
Private Bag
7700 Rondebosch

Tel 021- 6503283
Fax: 0216303937
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Database title: Water quality assessment of Table Bav Harbour
Contents of database: Turbedsty, colowr, temp, saluuty, dissolved oxygen, major nutnent, bactenial counts (faccal
coliforms), assumulated metals (Zn, Pb, Cu. Sn, Cd). metal concentrations in sediments &
bioavarlability, total hydrocarbons (water & sediment)
Length of time senes:  July 1994, August/September 1994
Availability: Hardcopy report
Contact: Mr S Bilski
Centre for Manne Studses, UCT
Private Bag
7700 Rondebosch
Tel 021- 6503283
Fax 021-6503937
EAST LONDON
Database title: Monthly momitoning of water quality in the port's navigable arcas
Contents of database: General water quality parameters (not heavy metals)
Length of time series: 1995
Availability: Unspecified
Contact: Mr D Grant
Port of East London
PO Box 101
5200 East London
Tel 0431442403
Fax (431.443102
Database title: Maonthly monstoring of water quality of the four major streams entering the port
Contents of database: General water quality parameters (not heavy metals)
Length of time series: 1995
Availability: Unspecified
Contact: Mr D Grant
Port of East London
PO Box 101
5200 East London
Tel 0431442403
Fax 0431-443102
Database title Annual monitoring of sediments for heavy metals in the port basins and the four streams
entering the port
Contents of database: Heavy metals
Length of time series: 1983 1993
Availability: Unspecified
Contact: Mr D Grant
Port of East London
PO Box 10]
5200 East London
Tel 0431-442403
Fax 0431-443102
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Database title:
Contents of database:
Length of time series:
Availability:

Contact:

Database tithe:
Contents of database:
Length of time series:
Availability:

Contact:

Database title:
Contents of database:

Length of time series:
Availability:
Contact:

Database title:
Contents of database:
Length of time series:
Availability:

Contact:

Database title:
Contents of database:
Length of time series:
Availability:

WOM Ncabanga Stream (First Creek)

pH, EC. NH,, PV, 1otal viable orgamsms, coliform orgamisms and £ coli sampled weeky
1970-

Laboratory reports

Mr RE Bartel

City of East London

PO Box 81

5200 East London

Tel 0431434540

Fax 0431432564

WOM Gately Stream

pH. EC, NH3, PV, 1otal viable organisms, coliform organisms and £ colt sampled weeky
1987-

Laboratory reports

Mr RE Bartel

Caty of East London

PO Box 81

5200 East London

Tel 0431-434540

Fax 0431432564

WOM Quigney Stream (Second Creek)
pH. EC, NH3, PV, 1otalasl viable orgamisms, coliform organisms and £ coli sampled
weeky

1994.

Laboratory reports

Mr RE Bartel

City of East London

PO Box 81

5200 East London

Tel: 0431-434540

Fax: 0431432564

WOQM Buffalo River at Buffalo Pass Bndge

pH, EC_NH3, PV, total viable organisms, coliform orgamisms and £ colt sampled weeky
1987-

Laboratory reports

Mr RE Bartel

City of East London

PO Box 81

5200 East London

Tel 0431-434540

Fax: 043]1-432564

WOM Umzomana Stream (Second Creck)
pH, EC, NH3, PV, total viable organisms, coliform organisms and £ colt sampled weeky
1970-

Laboratory reports
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Contact: Mr RE Bartel
City of East London
PO Box 81
5200 East London
Tel (31434540
Fax 0431-432564
Database title: Quality of effluent released into mumicipal sewers
Contents of database: Monthly sampling of heavyvmetals (Cd, Cr, Zn, eic ), pH. PE solubles
Length of time seres:  Ongoing
Availability: Not given
Contact: Mr MH Coetzee
Portnet. East Loadon
PO Box 101, East London
Eastern Cape 5200
Tel 0431442420
Fax 0431.442420
DURBAN
Database tithe: Rivers and storm water dramns flowing imto Durban Harbour
Contents of database: Conductivity/saliity, Ecoli, OA, COD Others to be added later include metals and
nutnents.
Length of time series:  1980-
Availability: 1980-1990° hardcopy. 1990- electronic copy
Contact: Mr A Bailey
Water and Waste Services, Durban Metropolitan Council
PO Box 1038
4000 Durban

Tel: 031.3024793
Fax: 031-3024747
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WASHINGTON DECLARATION ON PROTECTION OF THE MARINE ENVIRONMENT FROM
LAND-BASED ACTIVITIES

Affirming the need and will to protect and preserve the manne environment for present and future generations,

Reaffirming the relevant provisions of chapters 17, 33 and 34 of Agenda 21 and the Rio Declaration on
Environment and Development,

Recognizing the nterdependence of human populations and the coastal and marnne environment., and the growing
and senous threat from land-based activities, to both human health and well-being and the integnity of coastal and
manne ccosystems and biodiversity,

Further recognizing the importance of mtegrated coastal arca management and the catchment-arca-based approach
as means of coordinating programmes aimed at preventing manne degradation from land-based activities with
economic and social development

programmcs,

Also recognizing that the alleviaton of poverty 1s an essential factor i addressing the impacts of land-based
activitics on coastal and marnine arcas,

Noting that there are mayor differences among the different regions of the world, and the States which they compnse,
in terms of environmental, economc and social conditions and level of development which will lead to different

yudgments on priontics in addressing problems related to the degradation of the manne environment by land-based
activitics,

Acknowledging the need to involve major groups in national, regional and intermational activitics to address
degradation of the manne environment by land-based activities,

Strongly supperting the processes set forth in decisions 18/31 and 18/32 of 25 May 1995 of the Governing
Council of the United Nations Environment Programme for addressing at the global level the pnionty issues of
persistent organic pollutants and adequate treatment of waste water,

Havying therefore adopted the Global Programme of Action for the Protection of the Manne Environment from
Land-based Activitics,

| Setung as thewr common goal sustamned and effective action to deal with all land-based impacts upon the manne
environment, specifically those resulting from sewage, persistent organic pollutants, radioactive substances, heavy
metals, oils (hydrocarbons), mutnents, sodiment mobilization, litter, and physical alteration and destruction of habitat,

2 Developing or reviewing national action programmes within a few years on the basis of national pnionties and
strategics,

3 Taking forward action to implement these programmes in accordance with national capacities and pnontics,
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4 Cooperaung to build capacitics and mobilize resources for the development and implementation of such

programmes, mn particular for developing countnes, especially the least developed countnes, countnes with
economies in transibon and small island developing States (hercinafter referred to as "countries in need of

-

assistance ).

S Taking immediate preventive and remedial action, wherever possible, using existing knowledge. resources. plans
and processes.

6 Promoting access 1o cleaner technologies. knowledge and expertise to address land-based activities that degrade
the manne environment. in particular for countnies in need of assistance:

7 Cooperating on a regional basis to coordinate efforts for maximum efficiency and to facilitate action at the

national level, ncluding, where appropnate, becoming parties (o and strengtheming regional cooperative agreements
and creating new agreements where necessary.

§  Encouraging cooperative and collaborative action and partnershups, among governmental institutions and
orgamizations, communitics, the private sector and non-governmental orgamizations which have relevant
responsibilities and/or expenence.

9  Encouraging and/or making avadlable external financing, given that funding from domestic sources and
mechamsms for the implementation of the Global Programme of Action by countrics 1n need of assistance may be
nsufficient.

10 Promotng the full range of avaulable management tools and financing options in implementing national or
regional programmes of action, including mnnovative managenal and financial techmques, while recogmzng the
differences between countries in need of assistance and developed States:

11 Urging national and international institutions and the private sector, bilateral donors and mululateral funding
agencacs Lo accord pnonty 1o projects within national and regional programmes to implement the Global Programme
of Action and encouraging the Global Environment Facility to support these projects,

12 Calling upon the United Nations Environment Programme, the United Nations Development Programme, the
World Bank, the regional development banks, as well as the agencies withun the United Nations system to ensure
that ther programmes support (through, imter alia, financial cooperation, capacity-buwilding and
mstitutional-strengthenung mechanisms) the regronal structures in place for the protection of the manne environment,

13 According prionity to implementation of the Global Programme of Action within the United Nations system,

as well as in other global and regional mstitutions and organizations with responsibilitics and capabilities for
(.)mwwammduomhwormmumm.mwm
nstitutions and organizations and incorporating the relevant provisions into their work programmes,

(b) Establishung a cleanng-house mechanism to provide decision makers in all States with direct access to
relevant sources of information, practical expenence and scientific and technical expertise and to facilitate
effective saientific, technical and financial cooperation as well as capacity-building; and

(¢) Providing for penodic intergovernmental review of the Global Programme of Action, taking into account
regular assessments of the state of the manne environment,

14 Promoting action 1o deal with the consequences of sea-based activities, such as shapping, offshore activities and
ocean dumping, which require national and/or regional actions on land, including establishing adequate reception
d ling facilitics:
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15 Giving pnonty 1o the treatment and management of waste water and industnial effluents, as part of the overall
management of water resources, especially through the nstallation of environmentally and economically appropriate
sewage systems, including studving mechanisms to channel additional resources for this purpose expeditiously to
countries i need of assistance,

16 Requesting the Executive Director of the United Nations Environment Programme, in close partnershup with
the World Health Organization, the United Nations Centre for Human Settiements (Habutat), the Unisted Nations
Development Programme and other relevant organizations, (o prepare proposals for a plan to address the global
nature of the problem of madequate management and treatment of waste water and its consequences for human
health and the environment, and to promote the transfer of appropnate and affordable technology drawn from the
best available techmiques.

17 Acting to develop, in accordance with the provisions of the Global Programme of Action, a global. legally
binding mstrument for the reduction and/or chimination of cnussions, discharges and, where appropnate, the
chmination of the manufacture and use of the persistent organic pollutants sdentified in decision 18/32 of the
Goverming Council of the United Nations Environment Programme. The nature of the obligations undertaken must
be developed recognizing the special circumstances of countries in need of assistance  Particular attention should
be devoted to the potential need for the continued use of certamn persistent orgamic pollutants to safeguard human
health, sustain food production and 1o alleviate poverty i the absence of alternatives and the difficulty of acquinng
substitutes and transfermng of technology for the development and/or production of those substitutes, and

I8 Elaboraung the steps relating to mstitutional follow-up, ncluding the cleanng-house mechamism, i a resolution
of the United Nations General Assembly at its fifty-first session, and in that regard, States should coordinate with
the Unated Nations Environment Programme, as secretaniat of the Global Programme of Action, and other relevant
agencics within the United Nations system in the development of the resolution and include 1t on the agenda of the
Commission on Sustanable Development at its inter- sessional meeting in February 1996 and its session in Apnl

1996
Washingron, D.C., | November |995
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